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To be consistent with the requirements of the Act, the State's procedure to be applied to the narrative criterion must be submilled lo EPA for review and approval, and 

will become a part of the Stale's water quality standards. (See 40 CFR 131.21 for further discussion.) This requirement may be satisfied by a reference in the 
standards to the procedure, which may be contained In another document, which has legal effect and is binding on the State, and all the requirements for public 

review, Slate lmplementaijon, and EPA review and approval are satisfied. 

Crite.rla Based on Biological Monitoring 

For priority toxic pollutants for which EPA has not issued section 304(a)(1) criteria guidance, CWA section 303(c)(2)(B) requires States to adopt criteria based on biological 

monitoring or assessment methods. The phrase "biological monitoring or assessment methods" includes: 

whole-effluent toxicity control methods; 

biological criteria methods; or 
other methods based on biological monitoring or assessment. 

The phrase "biological monitoring or assessment methods" l r~ its broadest sense also includes criteria developed through translator procedures. This broad Interpretation of 
that phrase Is consistent wilh EPA's policy of applying chemical-specific, biological, and whole-effluent toxldty methods independently In an integrated loxlcs control program. It 
Is also consistent with the intent of Congress to expand Stale standSlds programs beyond chemica~specific approaches. 

States should also consider developing protocols to denve ar1d adopt numeric criteria for priority toxic pollutants; (or other pollutants) where EPA has not Issued soc~on 304(a) 
criteria guidance. The S (ate should consider available laboratory toxicity test data that may be sufficient to support derivation of chemical-spedflc criteria. Existing data need 
not b'e as comprehensive as that required 10 meet EPA's 1985 guidelines In order for a State to use its own protocols to derive criteria. EPA has described such protocols In the 

proposed Wafer Qualitv Guid~nce for the Great Lakes System (58 f 8 20892 at 21016 Aprfl16 19931 IPDE/ (167 P~, 318Kl. This Is partlcuiSlty Important where other 

components of a Stale's narrative criterion implementation procedure (e.g., WET controls or biological crteria) may not ensure full protection of designated uses. For some 
pollutants, a combination of chemical-specific and other approaches is necessary (e.g .. pollutants where bioaccumulatlon in fish tissue or water consumption by humans is a 

primary concern). 

Biolo-gically based monitoring or assessment methods serve as the basis for control where no specific numeric criteria exist or where calculation or application of pollutant-by­

pollutant criteria appears infeasible. Also, these methods may serve as a supplemental measurement of attainment of water Quality standards In addition to numeric and 
narrative criteria. The requirement for both numeric criteria and biologically based methods demonstrates that section 303(c)(2)(B) contemplates that States develop a 

comprehensive toxlcs control program regardless of the status of EPA's section 304(a) criteria. 

The whole-effluent toxicity (WET) testing procedure is the principal biological monitoring guidance developed by EPA to date. The purpose of the WET procedure is lo control 

point source dischargers of toxic pollutants. The procedure Is particularly useful for monllorlng and controlling the toxicity of complex effluents that may not be well controlled 

through chemical-specific numeric criteria. As such, biologically based effluent testing procedures are a necessary component of a State's toxics control program under section 

303(c)(2)(B) and a principal means for implementing a Stale's narrative "free from toxics" standard. 

Guidance documents EPA considers to serve the purpose or section 304(a)(8) Include the Technical Supoort Document for Water Qualitv-based Toxics Control CUSEPA 
1991 a! fPDFI (335 pp, 26.6MB): Guidelines for Deriving National Water OuaHty Criteria for the Protection of Aquatic Oroanisms and Their Uses {PDEJ (59 pp. 557Kl: Guidelines 
and Methodology Used In the Preparation of Health Effect Assessment Chapters of the Consent Decree Water Criteria Documents; Mathoels for Meas(Jrlng Acute TQ)(icltv of 

Effluents to Freshwater and Marine Omanisms CUSEPA 1991dl· Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Wafers to Freshwater 

On:!anisms CUSEPA 2002J; and Short·Tean Mefhods for gslfmatlno lhe Chroa/c Toxlcjtv of£trlveats and Rece/yjno Waters to Marine and Estvarfne Omanisms IU$EPA 
2002). 

-3..4.2 Criteria for Nonconventlonal Pollutants 

Criteria requirements applicable to toxicants thai are not priority toxic pollutants (e.g., ammonia and chlorine), are specified in the Water Quality Standards Regulation (see 40 

CFR 131.11 ). Under tnese requirements, States must adopt critena based on sound scientific rationale that cover sufficient parameters to protect designated uses. Both 

numeric and narrative criteria (discussed in sections 3.5.1 an<l 3.5.2, below) may be applied to meet these requirements. 

3.5 Forms of Criteria 

States are required to adopt water quality criteria, based on sound scientific rationale, that contain sufficient parameters or 

constituents to protect the designated use. EPA believes that an effective State water quality standards program should Include 
both parameter-specific (e.g., ambient numeric criteria) and narrative approaches. 

-3.5.1 Numeric Criteria 

Numeric criteria are required where necessary to protect designated uses. Numeric criteria to protect aquatic life should be 

developed to address both short-term (acute) and long-term (chronic) effects. Saltwater species, as well as freshwater species, 
must be adequately protected. Adoption of numeric crterla is particularly important for toxicants known to be impairing surface 

waters and for toxicants with potential human health Impacts (e.g., those with high bioaccumulalion potential). Human health should 
be protected from exposure resulting from consumption of water and fish or other aquatic life (e.g., mussels, crayfish). Numeric 

water quality crnena also are useful in addressing nonpoinl source pollution problems. 

In ev~luating whether chemical-specific numeric criteria for toxicants thai are not priority toxic pollutants are required, States should 

consider whether other approaches (such as whole-effluent toxicity criteria or biological controls) will ensure full protection of 

Updated lnfom>aUon 

Water Qualjtv Cd!eria for Nitrogen 
and Phosohorus Pollution - This 
website provides basic information 
about nitrogen and phosphorus 
pollution and the development of 
numeric nutrient criteria. Links 10 
status of state criteria development. 
TeCI!nlcal Support for Numeric 
Nutrient Criteria Development - This 

website provides technical resources 
to aid In the development or numeric 
n~rogen and phosphorus criteria per 
!he goals or EPA's comprehensive 
framework Issued In 201 1. 

designated uses. As mentioned above, a combination of Independent approaches may be required in some cases to suppor1 the designated uses and comply with the 

requirements of the Water Quality Standards Regulation (e.g., pollutants where bioaccumulation in fish tissue or water consumption by humans is a primary concern). 

-3.5.2 Narrative Criteria 

To supplement numeric criteria for toxicants, all States have also adopted narrative criteria for toxicants. Such narrative criteria are statements that describe the desired 
u"water quality goal. such as the following: 
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All waters, including those within mixing zones. shall be free from substances attributable to wastewater discharges or o/IJer pollutant sources that. 

1. Settle to form objectional depos~s: 

2. Ftoat as debris, scum, oil, or other matter forming nuisances: 

3. Produce objectionable color. odor. taste. or turbidity: 

4. Cause injury to, or are toxic to, or produce adverse physiological responses in humans, animals, or plants: or 
5. Produce undesirable or nuisance aquatic life (54 F.R. 28627, July 6. 1989). 

EPA considers that the narrative criteria apply to all designated uses at all f lows and are necessary to meet the statutory recuirements of section 303(c)(2)(A) of the CWA. 

Narrative toxic criteria (No.4, above) can be the basts for establishing chemical· specific limits for waste discharges where a specific pollutant can be identified as causing or 
contributing to the toxicity and the State has not adopted chemical-specific numeric criteria. Narrative toxic criteria are cited as a basis for establishing whole-effluent toxicity 
controls in EPA permitting regulations at 40 CFR 122.44(d)(l)(v). 

To ensure that narrative criteria for toxicants are attained, the Water Quality Standards Regulation requires States to develop implementation procedures (see 40 CFR 131.11 

(a)(2)). Such Implementation procedures (Exhibit }3) should address all mechanisms to be used by the State to ensure that narraHvo criteria are attained. Because 
implementation of chemical-specifiC numeric criteria is a key component of State toxics control programs. narrative criteria implementation procedures must describe or 

reference the State's procedures to implement such chemical-specific numeric criteria (e.g., procedures for establishing chemical-specific permit limits under the NPDES 

permitting program). Implementation procedures must also address State programs to control whole-effluent toxicity (WET) and may address programs to Implement blo!oglcal 
criteria, where such programs have been developed by the State. Implementation procedures therefore serve as umbrella documents that describe how the State's various 

taxies control programs are integrated to ensure adequate protection for aquatic life and human health and attainment of the narrative toxlcs criterion. In essence, the 

procedure should apply the "independent application" principle. which provides for independent evaluations of atta inment of a designated use based on chemical- specific. 

whole-effluent toxicity. and biological criteria methods (see section 3.5.3 and Appendices c. K, and R). 

EPA encourages, and may ultimately require, State implementation procedures to provide for implementation of biological criteria. However, the regulatory basis for requiring 

whole-effluent toxicity (WET) controls is clear. EPA regulations at 40 CFR 122.44(d)(~(v) require NPDES permits to contain VV1"T limtls where a permittee has been shown to 

cause, have the reasonable potential to cause, or contribute to an In-stream excursion of a narrative criterion. Implementation of chemical-specific controls Is also required by 
EPA regulations at 40 CFR 122.44(d)(l). State imptementat~on procedures should, at a minimum, specify or reference methods to be used in implementing chemical-specific 

and whole-effluent toxicity-based controls, explain how these methods are integrated, and specify needed application criteria. 

In addition to EPA's regulation at 40 CFR 131, EPA has regulations at40 CFR 122.44 that cover the National Surface Water Toxics Control Program. These regulations are 

intrinsically linked to the requirements to achieve water quality standards. and specifically address the control of pcllutants both with and without numeric criteria. For example, 
sectl~n 12?.44(d)( l)(vl) provides the permitting authority with several options for establishing effluent limits when a State does not have a chemical-specific numeric criterion for 

a pcllutant present in an effluent at a concentration that catJses or contributes to a violation of the State's narrative criteria. 

Exhibit 3-3. Components of a State lmptemontatlon Procoduro f()( Narrative Toxlcs 
Criteria 

State Implementation procedures for narrative toXics criteria she>uld describe the followmg: 

Specific. scientifically defensible methods by which the Stale will implement its narrative 
toxics standard for all toxicants, Including: 

methods for chemical-specific criteria, induding methods f()( applying chemical· 
specific criteria In permits, developing or modifying ellemJcal.specific criteria via a 
"translator procadure" (defined and discussed below). and calculating site-specific 
criteria based on local water chemistry or biOlogy): 
methods for developing and Implementing whole-effluent toxicity criteria and/or 
controls: and 
methods for developing and Implementing biological crlteoria. 

How these methods will be Integrated In the State's toxics control program (1.e .. how the 
State will proceed When the specified methOdS prOduce conflicting or inconsistent 
results). 
Application criteria and Information needed to apply numerical criteria, for example: 

methods the State will use to identify those pollutants to be regulated in a specific 
discllerge: 
an incremental cancer risk level for carcinogens: 
methods for identifying ocmpliafiCe thresholds in permits where calculated limits 
are below detection: 
methods for selecting appropriate hardness, pH, and temperature variables for 
criteria expressed as functions; 
methods or pOlicies controlling the size and In-zone ~ua!Oty of mixing zones: 
design flows to be used In translating chemical-specific numeric criteria for aquatic 
life and human health into permit limits: and 
other methods and information needed to apply standards on a case-by-case 
basis. 

-3.5.3 Biological Criteria 

The Clean Water Act of 1972 directs EPA to develop programs that will evaluate, restore. and maintain the chemical, physical, and 

biological integrity of the Nation's waters. In response to this directive, States and EPA have Implemented chemically based water 
quality programs that address significant water pollution problems. However, over the past 20 years, It has become apparent that 

these programs alone cannot identify and address all surface water pollution problems. To help create a more comprehensive 

program. EPA Is setting a priority for the development of biological criteria as part of State water quality standards. This effort will 
help States and EPA (1) achieve the biological integrity objective of the CWA set forth in section 101, and (2) comply with the 

statutory requirements under sections 303 and 304 or the Act (see Appendices C and K). 
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Bioeriteria ~ Bioassessment and 
Biocnterla-This website provides 
basic information on biocriteria and 
links to bioassessment and 
blocriterla program technical 
guidance for streams and small 
rivers. lakes, estuaries. wetlands, 
and ocral reefs 
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Regulatory Bases for Biocriterla 

The primary statutory basis for EPA's policy that States should develop biocritena Is found in sections 101(a) and 303(c)(2)(B) or 
the Clean Water Act. Section 1 01(a) of the CWA gives the gMeral goal of biological criteria. It establishes as the objective of the 

Act the restoration and maintenance of the chemical, physical, and biological Integrity of the Nation's waters. To meet this objective, 
water quality criteria should address biological integrity. Section 101(a) includes the Interim water quality goal for the protection and 

propagation or fish, shellfish, and wildlife. 

Section 304(a) of the Act provides the legal basis for the development of Informational criteria, lndudlng biological criteria. Specific 
directives for the development of regulatory biocriteria can be found in section 303(c), which requires EPA to develop criteria based 

on biological assessment methods when numerical criteria are not established. 

the effects of pollutants on aquatic community components (" ... plankton. fish. shellfish, wildlife, plant life ... ") and community 
attributes (" . .. biological community diversity, productivity, and stability ... ") In any body of water: and 

Biocriteria· Technical Assistance and 

Guidance Documents-This website 
provides links to general biocrlteria 
technical guidance and policy 
documents published by the EPA, 
USGS. and others. 
Primer on Using Biological 

Assessments to Sucooo Water 
Qualitv Management (201 t l CPDF\ 
(10<! pp, 6 13M6) . See page 31 for an 
example of developing biological 
criteria In Arlzonla. 

factors nocessary " .. . to restore and maintain the chemical, physical, and biological integrity of all navigable wat&rs .. . "for " .. . the protection of shellfish, fish, and 

wildlife for classes and categories of receiving waters . .. ." 

Once biocriteria are formally adopted into State standards, biocriteria and aquatic tne use designations serve as direct, legal endpoints for determining aquatic life use 

attainmenVnon- attainment. CWA section 303(c)(2)(B) provides that when numeric criteria are not available. States shall adopt criteria for toxlcs based on biological monitoring 

or assessment methods: biocriteria can be used to meet this requirement. 

Development and Implementation of Blocrlterla 

Biocriteria are numerical values or narrative expressions that describe the expected reference biological integrity of aquatic communities Inhabiting waters of a designated 
aquatic life use. In the most desirable scenario, these would be waters that are either In pristine condition or minimally impaired. However. in some areas these conditions no 

longer exist and may not be attainable. In these situations. the reference biological communities represent the best attainable cond~ions. In either case, the reference 

condlitlons then become the basis for developing blocriteria for major surface water types (streams. rivers, lakes. wetlands, estuaries. or marine waters). 

Biological criteria support designated aquatic life use classifications for application in State standards (see chapter 2). Each State develops its own designated use 

classification system based on the gonerlc uses citod In the Act (e.g .. protection and propagation of fish. shellfish. and wildlife). Designated uses are Intentionally general. 

However, States may develop subcategories within use designations to refine and darify the use class. Clarification of the use class is particularly helpful when a variety of 

surface waters with distinct characteristics fit within the same use Class, or do not fit well into any category. 

For example, subcategories of aquatic life uses may be on the basis of attainable habitat (e.g .. coldwater versus warnnwater stream systems as represented by distinctive trout 

or bass fish communities, respectively). Special uses may also be designated to protect particularly unique, sensitive, or valuable aquatic species. communities, or habitats. 

Resident biota integrate multiple impacts over time and can detect impairment from k.nown and unknown causes. Biological criteria can be used to verify improvement in water 

quality in response to regulatory and other Improvement effortts and to detect new or continuing degradation of waters. Biological criteria also provide a framewor1< for 

developing Improved best management practices and management measures for nonpoint source Impacts. Numeric biological criteria can provide effective monitoring criteria 
for more definitive evaluation of the health of an aquatic ecosystem. 

Tho assessment of the biological integrity or a water body should Include measures of tho structure and function of the aquatic community within a speCified habitat. Expert 
knowledge of the system is required for the selection of appropriate biological components and measurement indices. The development and implementation of biological 

criteria requires: 

selection of surface waters to use in developing reference conditions for each designated use; 

measuremenl of the structure and function of aquatic communities In reference surface waters to establish biological criteria; 

measurement of the physical habitat and other environmental characteristics of the water resource; and 

establishment of a protocol to compare the biological criteria to biota in comparable test waters to determine wh&ther impairment has oe<:urred. 

These elements serve as an interactive network that is particularly important during early development of biological criteria where rapid accumulation of information is effective 
for refining both designated uses and developing biological criteria values and the supporting biological monitoring and assessment techniques. 

-3.5.4 Sediment Criteria 

Wlile ambient water quality criteria are playing an important role in assuring a healthy aquatic environment, they alone have not 

been sufficient to ensure appropriate levels of environmental protection. Sediment contamination, which can Involve deposition of 
toxicants over long periods or time, is responsible for water quality Impacts In some areas. 

EPA has authority to pursue the development of sediment criteria in streams. lakes and other waters of the United States under 

sections 1 04 and 304(a)(1) and (2) of the CWA as follows: 

section 104(n)(1) authorizes the Administrator to establish national programs that study the effects of pollution, including 

sedimentation, In estuaries on aquatic life; 

section 304(a)(1) directs the Administrator to develop and publish criteria for water quality, including information on the factors 
affecting rates of organic and inorganic sedimentation for varying types of receiving waters; 

section 304(a)(2) directs the Administrator to develop and publish Information on, among other Issues. " the factors necessary 

for the protection and propagation of shellfish. fish, and wildlife for classes and categories of receiving waters .. . ." 

Updated Information 

Contaminated Sedoments In Water­
This website provides basic 
Information and links to technical 
guidance and policy documents on 
contaminated sediments. 

Suspended and Bedded Sediments 
~-This website provides links 
to the draft guidane<> and 
appendices for developing water 
quality criteria for suspended and 
bedded sediments. 

To the extent that sediment criteria could be developed that address the concerns of the section 404(b)(1) Guidelines for discharges of dredged or fill material under the CWA 
or the Marine Protection, Research, and Sanctuaries Act, they could also be Incorporated into those regulations. 
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EPA's current sediment criteria development effort, as described below, focuses on criteria for the protection of aqo.Jatic lffe. EPA anticipates potential future expansion of this 
effort to Include sediment criteria for the protection of human health. 

Chemical Approach to Sediment Criteria Development 

Over the past several years, sediment criteria development activities have centered on evaluating and developing the Equilibrium Partitioning Approach for generating 

sediment criteria. The Equilibrium Partitioning Approach focuses on predicting the chemical interaction betwoon sediments and contaminants. Developing an understanding of 

the principal factors thai Influence the sedimenvcontaminant lnteracUons will allow predictions to be made regarding the level of contaminant concentration that benthic a.nd 
other O<ganisms may be exposed to. Chronic water quality criteria, or possibly other toxicological endpoints, can then be used to predict potential biological effects. In addition 

to the development of sediment criteria, EPA is also working to develop a standardized sediment toxicity test that could be used with or independently of sediment criteria to 
assess chronic effects In fresh and marine waters. 

Equilibrium Partitioning (EqP) Sediment Quality Cnterla (SOC) are tl1e U.S. Environmental Protection Agency's best recommendation of the concentrn1ion of a 
sub.~lanC(~ in sediment that will not unacceptably affect benU>ic organlsrns or their uses. 

Methodologies for deriving effects-based SOC vary for different classes of compounds. For non· ionic organic chemicals, the methodology requires normalization to organic 
carbon. A methodology for deriving effects-based sediment criteria lor metal contaminants is under development and Is expected to require normalization to acid volatile 

sulfide. EqP sac values can be derived for varying degrees of uncertainty and levels of protection, thus permitting use fO< ecosystem protection and remedial programs. 

Appllcallon of Sediment Criteria 

sac would provide a basis for making more Informed decisions on the environmental impacts of contaminated sediments. Existing sediment assessment methodologies are 

limited in their ability to identify chemicals of concern, responsible parties, degree of contamination, and zones of impact. To make the most iniO<med decisions, EPA believes 
that a comprehensive approach using sac and biological test methods is preferred. 

Sediment criteria will be particularly valuable in site-monitoring applications where sediment contaminant concentrations are gradually approaching a criterion over time or as a 

preventive tool to ensure that point and nonpoint sources of conlamlnation are controlled and that uncontaminated sediments remain uncontaminated. 

Also comparison of field measurements to sediment criteria will be a reliable method for providing early warning of a potential problem. An early warning would provide an 

opportunity to take corrective action befO<e adverse Impacts occur. For the reasons mentioned above, It has been identified that sac are essential to resolving key 
contaminated sediment and source control issues In the Great Lakes. 

Specific Applications 

Specific applications of sediment criteria are undef development. The primary use of FqP-based sediment criteria will be to assess risks associated with contaminants in 
sediments. The various offices and programs concerned with contaminated sediment have different regulatory mandates and, thus, have different needs and areas for 

potential application of sediment criteria. Because each regulatory need is different, EqP- based sediment quality criteria designed specifically to meet the needs of one office 

or program may have to be implemented in different ways to meet the needs of another office or program. 

One mode of application of FqP-based numerical sediment quality criteria would be in a tiered approach. In such an application, when contaminants in sediments exceed the 

sediment quality criteria the sediments would be considered as causing unacceptable impacts. Further testing may or may not be required depending on site-specific 

conditions and the degree in which a criterion has been violated. (In locations where contamination significantly exceeds a criterion, no additional testing would be required. 
Where sediment contaminant levels are close to a criterion, additional testing might be necessary.) Contaminants in a sediment at concentrations less than the sediment 

criterion would not be of concern. However, in some cases the sediment could not be considered safe because it might contain other contaminants above sale levels for which 

no sediment criteria exist. In addition, the synergistic, antagonistic, or additive effects of several contaminants In the sediments may be of concern. 

Additional testing in other tiers of an evaluation approach, s.uch as toxicity tests, could be required to determine ff the sediment Is safe. It Is likely that such testing would 

incorporate site"specffic considerations. Examples of specific applications of sediment criteria after they are developed include the following: 

Establish permit limits for point sources to ensure that uncontaminated sediments remain uncontaminated or sediments already contaminated have an opportunity to 

cleanse themselves. Of course, this would occur only after criteria and the means to tie point sources to sediment contamination are developed. 
Establish target levels lor nonpoint sources of sediment contamination. 

For remediaUon activities. SOC would be valuable In ldentffying: 

need for remediation. 

• spatial extent of remediation area, 
benefits derived from remediation actiVIties, 

• responsible parties, 
• impacts of depositing contaminated sediments In water environments, and 

success of remediation activities. 

Sediment Criteria Status 

Science Advisory Board Review 

The Science Advisory Board has completed a second review of the EqP approach to deriving sediment quality criteria fO< non-Ionic contaminants. The November 1992 report 
!USEPA 1992cl endorses the EqP approach to deriving criteria as " .. . sufficiently valid to be used in the regulatory process if the uncertainty associated with the method is 

considered, described, and Incorporated," and that "EPA should ... establish criteria on the basis of present knowledge within the bounds of uncertainty .... " 

The Science Advisory Board also identified the need fO< • ... a better understanding of the uncertainty around the assumptions inherent in the approach, including assumptions 

of equilibrium, bioavallabllity, and kinetics. all critical to the application of the EqP." 

Sediment Criteria Documents and Application Guidance 
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EPA efforts at producing sediment criteria documents are being directed first toward phenanthrene, fluoranthene. dieldrin, acenaphthene, and endrin. Efforts are also being 
directed towards producing a guidance document on the derivation and Interpretation of sediment quality criteria. The criteria documents were announced In the Federal 
Register In January 1994: the public comment period ended June 1994. Final documents and implementation guidance should be available in early 1996. 

Methodology for Developing Sediment Criteria for Metal Contaminants 

EPA is proceeding to develop a methodology for calculating sediment aiteria for benthic toxicity to metal contaminants, wtlll key work focused on identifying and understanding 
the rote of acid volatile sulfides (AVS), and other blnd1ng factors. in controll1ng the bloavallabllity of metal contaminants. A variety of field and laboratory velif!Catlon studies are 
under wwy 10 add additional support to the methodology. Standard AVS sampling and analytical procedures are under development. Presentation of the metals methodology 
to the SAB for review Is anticipated for Fan 1994. 

Biological Approach to Sediment Criteria Development 

Under the Cootaminated Sediment Management Strateay <PDF! (1Zt pp. 6971<1, EPA programs have committed to using consistent biological methods to determine~ sediments 
are contaminated. In the water program, these biological methods will be used as a complement to the sediment-chemical criteria under development. The biological methods 
consist of both toxicity and bloaeeumutatlon tests. Freshwater and saltwater benthic spoclos, soloctod to represent the sensitive range of spedes' responses to toxicity. are 
used In toxicity tests to measure sediment toxicity. Insensitive freshwater and saltwater benthic species that form tho bese of the food chain are used in toxicity tests to 
measure the bioaccumulatlon potential of sediment. In FY 1994, acute toxicity tests and bloaccumulation tests selected by all the Agency programs should be standardized 
and .avallablo for use. Training for States and EPA Regions on these methods Is expected to begin In FY 1995. 

In the next few years. resoarch will be conducted to develop standardized chronic toxicity tests for sediment as well as toxicity ldontification evaluation (TIE) methods. The TIE 
approach wtll be usod to ldonll~ the specific chemicals In a sediment causing acute or chronic toxicity In tho tost organisms. Under the Contaminated Sediment Management 
Strategy, EPA's programs have also agreed to Incorporate these chronic toxicity and TIE methods Into their sediment testing when they are available. 

- 3.6.6 Wildlife Criteria 

Terrestrial and avian species arc useful as sentinels for the health of the ecosystem es a whole. In many cases, damage to wildlife Indicates that the ecosystem Itself is 
damaged. Many wildlife species that are heavily dependent on the aquatk: food web reflect the health of equatic systems. In the case of toxic chemicals. terminal predators 
suCh as otter, mink. gulls, tems, eagles, ospreys, and turtles arc useful as integrative indicators of the status or health of the ecosystem. 

Statutory and Regulatory Authority 

Section 101 (aX2l of the CWA sets. as an Interim goal of. 

wherever auamabl$ . water quality which prollides for !he protection and propaga1ooo of ftsh, shel1flsh. and tMidlife .. (emph~tS~s added) 

Section 304(aX1) of the Act also requires EPA to: 

.. develop and pubhsh criteria for water quaiJIY accurately reftecting .. the kind and extem of allldenbflable enacts on health and welfare lndudlng ... wddlife. 

The Water Quality Standards Regulation reftect the statutory goals and requirements by requiring States to adopt, whore aHainable, the CWA section 101(a)(2) goal uses of 
protection and propagation of fish, shellfish. and Wildlife (40 CFR 131.10), and to adopt water quality criteria sufficient to protect the designated use (40 CFR 131.11). 

Wild life Protection In Current Aquatic Criteria 

Current water quality criteria methodology is designed to protect fish. benthic invenebrates, and zooplankton: however, there Is a provision in the current aquatic life crilerta 
guidelines (Apoondlx H (PDF! 11 & pp 1 5MBKJ) that Is Intended to protect Wildlife that consume aquatic organisms from the bloaeeumulative potential of a compound. The final 
residue value can be based on either the FDA Action Level or a Wildlife feeding study. However. If maximum permissible tissue concentration is not available from a wildlife 
feeding study, a final residue value cannot be derived and the criteria quantification procedure continues without further consideration of wildlife Impacts. Historically, wildlife 
have been considered only after detrimental effects on wtldlife populations have been observed In tht envlronm~nt (this oeeurred wtth relationship to DDT, selenium, end 
PCBs). 

Wildlife Criteria Development 

EPA's national Wildlife criteria effort began following release of a 1987 Government Accounting Office study eniiUed WlldA'fa Manaqeroent- Nl«ona' Refyqe Coatamins!fon Is 
Qimcult To Confirm tnd Cl&an Up iGAO 198V. After waterfowl deformities observed at Kesterson v.lldhfe Refuge -re linked to selenium contamination in the water. 
Congress requested this study and recommended that "the Administrator of EPA. in close coordination with the Secretary of the Interior, develop water qua~ty criteria for 
prOiecting wildl~e and their rai\Jge habitat." 

In November of 1988, EPA's Environmental Research Laboratory in Corvallis sponsored a workshop entiUed Water Ouafitv Ctf/eda To Protect Wildife Resources CUSEPA 
.!ill,Ql which was co-cheired by EPA and the Fish and v.ltdlife Service (FWS). The workshop brought together 28 professlonets from a variely of institutions. including EPA. 
FWS, State governments. academia, and consultants who had expertise in wildlife toxicity, equatic toxicity, ecology, environmental risk assessment. and conservation. Efforts 
at the workshop focused on evetuating the need for, and developing a strategy for production of Wildlife criteria. Two recommendations came out of that workshop: 

1. The process by which ambient water quality criteria are established should be modified to consider effects on wildlife; and 
2. chemicals should be prioritized based on their potential to adversely impact wildlife species. 

Based on the workshop recommendations, screening level wildlife criteria (SLWC) were calculated for priority pollutants and chemicals of concern submitted by the FWS to 
gauge the extent of the problem by: 

1. evaluating whether existing water quality criteria for aquatic life are protective of wildl~e. and 
2. prioritizing chemicals for their potential to adversely impact wildlife species. 
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There were 82 chemicals for which EPA had the necessary toxicity information as well as ambient water quality cri1eria, advisories, or lowest-obseoved-adverse-effect levels 

(LOAELs) to compare with the SLWC values. As would be expected, the majority of chemicals had SLWC larger than existing water quality criteria, advisories, or LOAELs tor 

aquatic life. However, the screen Identified classes of compounds tor which current ambient water quality criteria may not be adequately protective of wildlife: chlorinated 
alkanes. benzenes, phenols, metals, DDT, and dioxins. Many of these compounds are produced In very large amounts and have a variety of uses (e.g., solvents, flame 

retardants, organic syntheses of tungi~des and herbicides, and manufacture of plastics and te>ctlles. The manufacture and use or these materials produce waste byproduct). 
Also, 5 of the 21 are among the top 25 pollutants identified at Superfund sites In 1985 (3 metals. 2 organics). 

Following this lnWal effort, EPA held a national meeting In Aprll 1992' to constructively discuss and evaluate proposed methodologies for deriving wildlife criteria to build 
consensus among the scientific community as to the most cSefenslble scientifically approach(es) to be pursued by EPA in developing useful and effective wildlife criteria. 

The conclusions or this national meeting were as follows: 

wildlife criteria should have a tissue-residue component when appropriate: 

peer-review of wildlife criteria and data sets should be used In their derivation: 

wildlife criteria should incorporate methods to establish site-specific wildlife criteria: 

additional amphibian and reptile toxicity data are needed: 

further development of lnter·species toxicological sensitivity factors are needed: and 

criteria methods should measure biomar!<ers in conjunction with other studies. 

On April 16, 1993, EPA proposed wildlife criteria In the Water Qual/tv Guidance for the Great Lakes System (58 F.R. 208021 tPDFI (167 pp, 318Kj. The proposed wildlife criteria 
are based on the current EPA noncancer human health criteria approach. In this proposal, in addition to requesting comments on the proposed Great Lakes criteria and 

methods, EPA also requested comments on possible modifications of the proposed Great Lakes approach for consideration in the develOpment of national wildlife criteria. 

- 3.5.6 Numeric Criteria for Wetlands 

Extension of the EPA national 304(a) numeric aquatic life criteria to wetlands is recommended as part of a program to develop standards and criteria for weUands. Appendices 

Q1E.QE.l (60 pp 4 5MB) and E (PDF! (51 pp. 2 ~MB) provide an oveoview of the need for standards and criteria tor wetlands. The 304(a) numeric aquatic life criteria are designed 
to be protective of aquatic life for surface waters and are generally applicable to most wetland types. Appendix E <PDF! !51 pp, 2.qMB1 provides a possible approach, based on 

the site-specific guidelines. for detecting wetland types that might not be protected by direct application of national 304(a) criteria. The evaluation can be simple and 

inexpensive for those wetland types for which sufficient water chemistry and species assemblage data are available, but will be less useful for wetland types for which these 

data are not readily available. In Appendix E fPDFl (51 pp, 2. OMS), the site- specific approach is described and recommended for wetlands for which modification of the 304(a) 
numeric criteria are considered necessary. The results of this type of evaluation, combined with infonnation on local or regional environmental threats, can be used to prioritize 

wetland types (and Individual criteria) for further site-specific evaluations and/or additional data collection. Close coordination among regulatory agencies, wetland scientists. 

and criteria experts will be required. 

3.6 Policy on Aquatic Life Criteria for Metals 

It is the policy of the Office of Water that the use of dissolved metal to set and measure compliance with water quality standards Is 

the recommended approach, because dissolved metal more closely approximates the bioavailable fraction of meta I in the water 

column than does total recoverable metal. This conclusion regarding metals bioavailabillty Is supported by a majority of the scientific 
community within and outside EPA. One reason Is that a primary mechanism for water column toxicity is adsorption at the gill 

surface which requires metals to be in the dissolved fonn. 

Until the scientific uncertainties are better resolved, a range of different risk management decisions can be justified by a State. EPA 

recommends that State water quality standards be based on dissolved metal- a conversion factor must be used In order to express 
the EPA criteria articulated as total recoverable as dissolved. (See the paragraph below for technical details on developing 

dissolved criteria.) EPA will also approve a State risk management de~sion to adopt standards based on total recoverable metal, if 

those standards are otherwise approvable as a matter of law. (Office of Water Policy Bnd Technical Gulclance on lnterpre(alion and 

Implementation of Aquatic Life Metals Criteria USEPA, 19930 (PDF! (49 pp, 2.&MB). 

-3.6.1 Background 

The implementation of metals criteria is complex due to the site-specific nature of metals toxicity. This issue covers a number of 

areas Including the expression or aquatic lite criteria: total maximum dally loads (TMDLs). permits, effluent monltonlng, and 

compliance: and ambient monitoring. The following Sections, based on the policy memorandum referenced above. provide 
additional guidance In each or these areas. lnctuded in this Handbook as Appendix J fPDFl (30 pp, 1.4Me) are three guidance 

documents Issued along with the Office of Water policy memorandum with additional technical details. They are: Guidance 

Document on Expression of Aquatic Ufe Criteria as Dissolved Criteria /Affachment #21 Guic!ance Document on Ovaamjc Modeling 

and Translators (A(tacPment #31 and Guidance Document on Monitoring (Attachmgnt #41 IPDFJ (30 pp, 1.4MI:I). These will be 

supplemented as addltional lnfonnalion becomes available. 

Since metals toxicity Is significantly affected by site-specific factors, It presents a number of programmatic challenges. Factors that 

must be considered in the management or metals in the aquatic environment include: toxicity specific to effluent chemistry: toxicity 
specific to ambient water chemistry; different patterns of toxicity for different metals; evolution of the state of the science of metals 

toxicity, fate, and transport: resource limitations for monitoring, analysis, implementation. and research functions: concems 

r Up<latod Information I 
' • Aquatic Life Cri!eda-This webs it" II 

provides basic information on 304 (a) 
recommende<j criteria for the 
protection of aquatic l~e. The page 
also provides updates on criteria 
development. 

Technical guidance and tools relating to 
Criteria 

Streamlined WER Procedure (PDF! 
i 41 ~~·· 120K) - This document 
presents a streamlined proc&dura for 
determining site-specific values for a 

Water-Effect Ratio, a criteria 
adjustment factor accounting for the 
effect of sit.,..SPecific water 
characteristics on pollutant 
bioavailabili!y and toxicity to aqu,.bc 
l~e. 

Modifications to Guidance Site· 
Soecific Criteria (19971 IPDEl - This 
memo pro\1des three documents 

that clarify and slightly modify the 
recommendations or the~ 
"IQledm Gujdance on Determination 

end Use of Water-Effect Ra!ios tor 
Metals" IApoendix Ll (PDF l (l32 ~p. 

. 13 .'3MS_l. l, ____________ __, 

regarding some of the analytical data currently on record due to possible sampling and analytical contamination: and lack of standardized protocols for clean and ultraclean 

metals analysis. The States have the key role in the risk managemenl process of balancing lhese factors in the management of water programs. The site-specific nature of this 

issue could be perceived as requiring a pennit-by·permlt approach to implementation. However, EPA believes thai this guidance can be effectively Implemented on a broader 
level, across any waters with roughly the same physical and chemical characteristics, and recommends that States wor1< with the EPA with that perspective in mind. 
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-3.6.2 Expression of Aquatic Life Criteria 

Dissolved vs. Total Recoverable Metal 

A major Issue Is whether. and how, to use dissolved metal concentrations ("dissolved metal") or total rocovorablo metal concentrations ("total recoverable metal") Ill setting 

State water quality slandards. In the past, Stales t1al.c used bolh approaches when applying the same EPA Secllon 304(a) crileria guidance. Some older criteria documents 

may have facililated those different approaches to lnterprelation of the criteria because the documents were somewhat equivocal wllh regards to analylical melhods. The May 

1992. interim guidance continued the policy thai eilher approach was acceptable. 

The position that lhe dissolved metals approach is more accurate has been questioned because it neglecls lhe possible toxicity of particulate metal. II is lrue lhal some sludies 

have indlcaled that particulale metals appear to contribute lo the loxicity of melals. perhaps because of factors such as desorption of metals atlhe gill surface. but these same 

studies indicate the toxicity of particulale metal Is substanliatty tess than lhal of dissolved metal. 

Furthermore, any error incurred from excluding lhe contribution of particulate metal will generally be compensated by olher factors which make criteria conservative. For 
example, melals in toxicity tests are added as simple salts to relatively clean water. Due to the likely presence of a significant concentration of metals binding agents in many 

discharges and ambient waters. metals In toxicity tests would generally be expected to be more bioavallable than metals In discharges or In ambient waters. 

If total recoverable metal is used for the purpose of specifying water quality standards, the lower bloavailability of particulate metal and lower bioavailability of sort>ed metals as 

they are discharged may result In an overly conservative water quality standard. The use of dissolved metal In water quality standards gives a more accurate result In the water 

column. However, total recoverable measurements in ambient water have value, in that exceedences of criteria on a total recoverable basis are an indication lhat metal 

loadings could be a stress to the ecosystem, particularly In locations other than the water column (e.g., in the sedime·nts). 

The reasons for the potential consideration of total recoverable measurements include risk management considerations not covered by evaluation of water column toxicity 

alone. The ambient water quality criteria are neilher designed nor intended to protect sediments. or to prevent effects In the food webs containing sediment dwelling organisms. 

A risk manager, however. may consider sediments and food chain effects and may decide to take a conservative approach for metals. considering that metals are very 
persistent chemicals. This conservative approach could include lhe use of total recoverable metal in water quality standards. However, since consideration of sediment impacts 

Is not incorporated Into lhe criteria methodology, the degree of conservatism inherent in the total recoverable approach Is unknown. The uncertainty of metal impacts in 
sediments stem from the lack of sediment criteria and an imprecise understanding of the fate and transport of metals. EPA will continue to pursue research and other activities 

to close these knowledge gaps. 

Dissolved Criteria 

In the toxicity tests used to develop EPA metals criteria for aquatic life. somo fraction of the metal is dissolved while some fraction Is bound to particulate mailer. The present 

criter ia were developed using total recoverable metal measurements or measures expecled to give equivalent results In toxicity tests. and are articulated as total recoverable. 
Therefore. in order to express the EPA criteria as dissolved, a total recoverable to dissolved conversion factor must be used. Attachment #2 in Appendix J provides guidance 

for calculating EPA dissolved criteria from the published total recoverable criteria. The dale expressed as percentage metal dissolved are presented as recommended values 
and ranges. However, the Choice within ranges is a State risk management decision. EPA has recently supplemented the data for copper and is proceeding to further 

supplement the data for copper and other metals. As testing is completed, EPA will make this information available and this is expected to reduce the magnitude of the ranges 

for some of the conversion factors provided. EPA also strongJiy encourages the application of dissolved criteria across a watershed or water·body, as technically sound and the 

best use of resources. 

Site-Specific Criteria Modifications 

Wllle the above methods will correct some site·specific factors affecting metals toxicity, further refinements are poss ible. EPA has Issued guidance for three slte.speclfic 

criteria development melhodotogles: recalculation procedure., water.etfect ratio (WER) procedure (called lhe Indicator species procedure in previous guidance) and resident 

species procedure. (See Section 3.7 of this Chapter.) 

In the National Toxics Rule !57 FR 60848 December 22 1992), EPA recommended the WER as an optional method for site-specific criteria development for certain metals. 

EPA committed In the NTR preamble to provide additional guidance on determining the WERs. The Interim Guic!ance on flle Determination and Use of Water-Effects Ratios for 
Metals !PDF! (162 pp, 13.1MB) was Issued by EPA on Februaf)l 22, 1994 and Is Intended to fulfill that commitment. This interim guidance sopersedes all guidance concerning 

water-effect ratios and the recalculation procedure previously issued by EPA. This guidance is included as Appendix L to this Handbook. 

In order to meet current needs, but allow for changes suggested by protocol users. EPA Issued the guidance as "interim." EPA will accept WERs developed using lhls 
guidance, as well as by using other scientifically defensible protocols. 

-3.6.3 Total Maximum Daily Loads (TMDLs) and National Pollutant Discharge Elimination System (NPDES) Permits 

Dynamic Water Quality Modeling 

Although not specifically part of the reassessment of water quality criteria for metals, dynamic or probabilistic models are another useful tool for implementing water quality 

criteria, especially for !hose criteria prolectlng aquatic life. These models provide another way to Incorporate site-specific data. The Tecbnlcal Support Documnt for Weier 
Oualitv·based Toxics Control !TSDl !USEPA 1991 al !PDFl (n~ po, <G.SMBJ describes dynamic, as well as static (steady-state) models. Dynamic models make the besl use of 
the specified magnitude, duration. and frequency of water quality criteria and, therefore. provide a more accurate representation of the probability that a water quality standard 

exceedence will occur. In contrast, steady-state models frequenuy apply a number of simplifying. worst case assumptions which makes them less complex but also less 
accurate than dynamic models. 

Dynamic models have received Increased attention over the last few years as a result of the widespread belief that steady·state modeling Is over.conservatlvo due to 

environmentally conservative dilution assumptions. This belief has led to the misconception lhat dynamic models will always lead to less stringent regulatory controls (e.g., 
NPDES effluent limits) than steady·state models, which Is not true in every application of dynamic models. EPA considers dynamic models to be a more accurate approach 10 

implementing water quality criteria and continues to recommend their use. Dynamic modeling does require a commitment of resources to develop appropriate data. (See 
Appendix J, Attachment #3 and the USEPA. 1991a for details on the use of dynamic models.) 
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Dissolved· Total Metal Translators 

Expressing ambient water quality criteria for metals as the dissolved form of a metal poses a need to be able to translate from dissolved metal to total recoverable metal for 

TMOLs and NPDES permits. TMOLs for metals must be abl~e to calculate: (1) dissolved metal In order to ascertain attainment of water quality standards, and (2) total 
recoverable metal In order to achieve mass balance necessary for permitting purposes. 

EPA's NPOES regulations require that limits of metals in permits be stated as total recoverable in most cases (see 40 CFR § 122.45(c)) except when an effluent guideline 

specifies thcUmltation in another form of the metal, the approved analytical methods measure only dissolved metal. Of the permit writer expresses a metals limit In another 
form (e.g .. dissolved. valent specific. or total) when required to carry out provisions of the Clean Water Act. This is because the chemical conditions In ambient waters 

frequently differ substantially from those in the effluent. and there is no assurance that effluent particulate metal would not dissolve after discharge. The NPOES rule does not 

require that State water quality standards be expressed as total recoverable: rather. the rule requires permit wrtters to translate between different metal forms In the calculation 
of tile permit limit so that a total recoverable limit can be established. Roth the TMDL and NPDES uses of water quality criteria require the ability to translate between dissolved 

metal and total recoverable metal. Appendix J. Attachment #3 provides guidance on this translation. 

-3.6.4 Guidance on Monitoring 

Use of Clean Sampling and Analy1ical Techniques 

In assessing waterbodles to determine the potential fOf toxicity problems due to metals. the quality of the data used Is an Important Issue. Metals data are used to determine 
attainment status for water quality standards, discern trends in water quality, estimate background loads for TMOLs. calibrate fate and transpoo models. estimate effluent 
concentrations (including effluent variability). assess permit compliance. and conduct research. The quality of trace level metal data. especially below 1 ppb, may be 

compromised due to contamination of samples during collection. preparation. storage. and analysis. Depending oo the level of metal present. the use of "clean" and 
"ultraclean" techniques for sampling and analysis may be critical to accurate data for implementation of aquatic life criteria for metals. 

The significance of the sampling and analysis contamination problem increases as the ambient and effluent metal -concentration decreases and. therefore. problems are mOfe 

likely in ambient measurements. "Clean" techniques refer to those requirements (or practices for sample collection and handling) necessary to product reliable analytical data 

In the part per billion (ppb) range. "Ultraclean• techniques refer to those requirements or practices necessary to produce reliable analytical data in the part per trillion (ppt) 
range. Because typical concentrations of metals in surface waters and effluents vary from one metal to another. the effect of contamination on the quality of metals monitoring 

data varies appreciably. 

EPA plans to develop protocols on the use of dean and ultra·clean techniques and is coordinating with the United States Geological Survey (USGS) on this project. because 

USGS has been doing worl< on these techniques for some time. especially the sampling procedures. Draft protocols for dean techniques were presented at the Norfolk. VA 
analytical methods conference In the Spring of 1994 and final protocols are expected to be available In ea~y 1995. The development or comparable protocols for ultra- clean 

teChniques is underway and are expected to be available in late 1995. In developing these protocols. we will consider the costs of these techniques and will give guidance as 
to the situations where their use is necessary. Appendix L (pDFl 11&2 pp,1~.1 M6), pp. 98·108 provide some general guidance on the use of dean analyllcal techniques. We 

recommend that this guidance be used by States and Regions as an Interim step, while the clean and ultra-clean protocols are being developed. 

Use of Historical Data 

The concerns about metals sampling and analysis discussed above raise corresponding concerns about the validity of histortcal data. Data on effluent and ambient metal 

con-centrations are collected by a variety of organilations including Federal agencies (e.g .. EPA, USGS). State pollution control agencies and health departments. local 

government agencies. municipalities. Industrial dischargers. researchers. and others. The data are collected for a variety of purposes as discussed above. 

Concern about the reliability of the sample collection and analysis procedures is greatest where they have been used to monitor very low level metal concentrations. 

Specifically, studies have shown data sets with contamination problems during sample collection and laboratory analysis that have resulted In inaccurate measurements. For 

example, in developing a TMOL for New Yorl< Harbor. some historical ambient data showed extensive metals problems in the harbor, while other historical ambient data 

showed only limited metals problems. Careful resampting and analysis In 19921993 showed the latter view was correct. The key to producing accurate data Is appropriate 
quality assurance (QA) and quality control (QC) procedures. EPA believes that most historical data for metals, collected and analyzed with appropriate QA and QC at levels of 

1 ppb or higher. are reliable. The data used in development of EPA criteria are also considered reliable. both because they meet the above test and because the toxicity test 

solutions are created by adding known amounts of metals. 

lfvlth respect to effluent monitoring reported by an NPOES permittee. the permittee Is responsible for collecting and reporung quality data on a Discharge Monitoring Report 

(DMR). Permitting authortties should continue to consider the Information reported to be true. accurate. and complete as certified by the permittee. Where the permittee 
becomes aware of new information specific to the effluent discharge that questions the quality of previously submitted OMR data. the permittee must promptly submit that 

information to the permitting authority. The permitting authority will consider all information submitted by the permittee in determining appropriate enforcement responses to 

monitOflng/reporting and effluent violations. (See Appendix J CPDf\ 130 PP. 1 4MB/, Attachment #4 for additional details.) 

3.7 Site-Specific Aquat ic Life Criteria 

The purpose of this section is to provide guidance for the development of site-specific water quality criterta which reflect local 
environmental conditions. Site-specific criteria are allowed by regulation and are subject to EPA review and approval. The federal 

water quality standards regulation at section 13 1.11(b)(l)(ii} provides States with the opportunity to adopt water quality criteria that 
are • .. . modified to reflect site-specific conditions." Site· specific criterta, as with all water quality criteria. must be based on a sound 

scientific rationale In order to protect the designated use. Existing guidance and practice are that EPA will approve site-specific 

criteria developed using approprtate procedures. 

A site-specific criterion is intended to come closer than the national crtterion to providing the Intended level of protection to the 

aquatic life at the site, usually by taking into account the biological and/or chemical conditions (i.e .• the species composition and/or 

water quality characteristics) at the site. The fact that the U.S. EPA has made these procedures available should not be Interpreted 

as Implying that the agency advocates that states derive site·specific crtterta before setting state standards. Also. derivation of a 

site-speciflc criterion does not change the intended level of protection of the aquatic life at the site. 

r ,. 
Updated lnformatlon 
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Revised Deletion Process fQr lh~ 
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-3.7.1 History of Site-Specific Criteria Guidance 

National water quality criteria for aquatic l~e may be under- or over-protective if: 

1. the species at the site are more or less sensitive than those Included In the national criteria data set (e.g .. the national criteria 

<lata set contains data for trout, salmon, penaeld shrimp. and other aquatic species that have been shown to be especially 

sensitive to some materials), or 

2. !Physical ancl/or Chemical characteristics of the site alter ·the blotogical availability and/or toxiclty of the chemical (e.g., alkalinity, 

!hardness. pH, suspended solids and salinity Influence the concentration(s) of the toxic form(s) of some heavy metals, ammonia 
and other chemicals). 

Therefore. It is appropriate !hat site-speclfic procedures address eaCh of these conditions separately as well as the combination of 
the two. In the early 1980's. EPA recognized that laboratory-<lerived water quality criteria might not accurately reflect site-specific 

conditions and, in response. created three procedures to denlve site- speclfic criteria. This Handbook contains the details of these 
procedures, referenced below. 

1. The RecalculaUon Procedure is intended to take into account relevant differences between the sensitivities of the aquatic 

organisms in the national dataset and the sensitivities of organisms that occur at the site (see Appendix L IPDFl t 1 sz pp, 

131MB), pp. 90·97). 

2. The Water-Effect Ratio Procedure (called the Indicator Species Procedure in the 
1983 Water Quality Standards Handbook (USEPA, 1983a and in the Guidelines for Deriving Numerical Aquatic Site­

Specific Water Quality Criteria by Modifving National Criteria 1984! provided for the use of a water-elfoct ratio (WER) that is 
i ntended to take into account relevant differences between the toxlcHies of the Chemical in laboratory dilution water and in site 
water (see Appendix L CPDFl r1&2 pp.131MB)). 

3. The Resident Species Procedure intended to take Into account both kinds of differences simultaneously (see Section 3.7.6). 

These procedures were first published in the 1983 Water Quality Standards Handbook (USEPA. 1983a) and expanded upon In the 

Gui®Hnes for Deriving Numerical AquaUc Site-Soecific Water Quality Criteria by MocJiMna NaUonal Cdterfa CUSEPA 19840. 

Interest has increased in recent years as states have devoted more attention to chemical-specific water quality criteria for aquatic 

life. t n addition. interesl ln water-effect ratios Increased when they were integrated into some of the aquatic life criteria for metals 
that were promulgated for several states in the National Toxics Rule (57 E.B 80848. December 22, 1992). The Offlce of Water 
Poficy and Technical Guidance on lntemretation and Implementation of Aguaffc Life Criteria for Metals !US EPA 1993/ !PDF/ !49 pp, 

2 GMS) (see Section 3.6 of this Handbook) provided further guidance on site-specific criteria for metals by recommending the use of 
dissolved metals for setting and measuring compliance with water quality standards. 

The early guidance concerning Vv'ERs (US EPA. 1983a: 19841} contained few details and needed revision, especially to take Into 
account newer guidance concemlng metals. To meet this need, EPA issued Interim Guidance on (he Determination an(! Use of 

Water-Effect Ra#os for Metals in 1994 (Appendix L fPDFJ (18< pp, 13.1MB)). Metals are specifically addressed in Appendix L because 

of the National Toxlcs Rule and because of current interest In aquatic life criteria for metals: although most of this guidance also 
applies to other pollutants. some obviously applies only to metals. Appendix L supersedes al1 guidance concerning water-effect 

ratios and the Indicator Species Procedure given in Chapter 4 of the Water Quality Standards Handbook (USEPA, 1983a) and in 
Guidelines for Deriving Numgrfcal Aoua#c Site-Specific WaterOualitv Criteria by Mod/Mno Nations/ Criteria !USEPA. 19840. 
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Appendix L CPDFl (182 pp, 13.1 M8) (p. 90-98) also supersedes the guidance in these earlier documents for the Recalculation Procedure for performing site-specific criteria 

modifications. The Resident Speeles Procedure remains essentially unChanged since 1983 (except for changes In the averaging periods to conform to the 1985 aquatic life 

criteria guidelines (USEPA. 198Sb) and is presented in Section 3.7.6, below. 

The previous guidance concerning site-specific procedures did not allow the Recalculation Procedure and the VIlER procedure to be used together In the derivation of a site­

specific aquatic life criterion: the only way to take into account both species composition and water quality Characteristics In the determination of a slte-speclfic criterion was to 

use the Resident Species Procedure. A specific change contained In Appendix LIs that, except in jurisdicnons that are subject to the Naffonal Taxies Rule, the Recalculation 
Proc-edure and the WEB Procedure may now be used together provided that the recalculation procedure is performed first. Both the Recalculation Procedure and the VIlER 

Procedure are based directly on the guidelines for deriving national aquatic life criteria <USEPA 1985) (PDFl (18 pp, 1. SMS) and, when the two are used together. use of the 
Recalculation Procedure must be performed first because the Recalculation Procedure has speclfic Implications concerning the determination of the \M:R. 

-3.7 .2 Preparing to Calculate Site-Specific Criteria 

Adopting site-specific criteria In water quality standards Is a State option--not a requirement. Moreover. EPA Is not advocating that States use site-specific criteria devetopm&nt 

procedures for setting all aquatic life criteria as opposed to using the National Section 304(a) criteria recommendations. Site-specific cnteria are not needed in all situations. 
'Mlen a State considers the possibility of developing site-specific criteria, ills essential to involve the appropriate EPA Regional office at the start of the project. 

This early planning is also essential if it appears that data generation and testing may be conducted by a party other than the Stale or EPA. The State and EPA need to apply 

the procedures judiciously and must consider the complexity of the problem and the extent of knowledge available concerning the fate end effect of the pollutant under 

consideration. If site-specific cnteria are developed without early EPA involvement in the planning and design of the task. the State may, expect EPA to take additional time to 
closely scrutinize the results before granting any approval to the formally adopted standards. 

The fOllowing sequence of decisions need to be made before any of the procedures are Initiated: 

verity that silo-specific criteria are actually needed (e.g., that the use of clean sampling and/or analytical techniques, especially for metals. do not result In attainment 
of standards.) 
Define the site boundaries. 

Determine from the national cnterion document and other sources H physical and/or Chemical Characteristics are known to affect the biological availability and/or 
toxicity of a material of interest. 
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If data in the national criterion document and/or from other sources indicate that the range of sensitivity of the selected resident species to the material of Interest is 

different from the range for the species in the national criterion document, and variation In physical and/or chemical characteristics of the site water is not elQ)ee1ed to 
be a factor, use the Recalculation Procedure CSectlon 3 7.4\. 

If data in the national criterion document and/or from other sources indicate that physical and/or chemical characteristics of the site water may affect the biological 

availability andlor toxicity of the material of interest, and the selected resident species range of sensitivity is similar to that for the species In the national criterion 
document, use the Water-Effect Ratio Procedure <Section 3.7.51. 

If data in the national criterion document and/or from other sources indicated that physical and/or chemical characteristics of the site water may affect the biological 

availability and/or toxicity of the material of Interest. and the selected resident species range of sensitivity Is different fnom that for the species In the national criterion 
document, and if both these differences are to be take" into account, use the Recalculation Procedure In conjunction with the Water-Effect Ratio Procedure or use the 
Resident Species Procedure <Section 3 7 6). 

-3.7.3 Definition of a Site 

Since the rationales for site-specific criteria are usually based on potential differences in species sensitivity, physical and chemical characteristics of the water, or a 
combination of the lwo, the concept of site must be consistent with this rationale. 

In the general context of site-specific criteria, a "site" may be a state, region, watershed, water-body, or segment of a waterbody. The site-specific crilerion is to be derive<l to 

provide adequate protection for the entire site, however the site Is defined. 

If water quality effects on toxicity are not a consideration, the site can be as large as a generally consistent biogeographic zone permits. For example, large portions of the 

Chesapeake Bay, Lake Michigan, or the Ohio River may be considered as one site ~ their respective aquatic communities do not vary substantially. However, when a site­

specific criterion is derived using the Recalculation Procedure, all species that "occur at the site" need to be taken Into account when deciding whet species, If any, are to be 

deleted from the dataset. Unique populations or less sens~ive uses within sites may justify a designation as a distinct site. 

If the species of a site are toxicologically comparable to those in the national criteria data set for a material of interest, and physical and/or chemical water characteristics are 

the only factors supporting modification of the national criter ia, then the site can be defined on the basis of expecte<l changes in the material's biological availability and/or 

toxicity due to physical and chemical variability of the site water. However, when a site-specific criterion is derived \JSing a WER, the WER is to be adequately protective of the 
entire site. If, for example. a site-specific criterion Is being derived for an estuary, WERs could be detennlned using samples of the surface water obtained from various 

sampling stations. which, to avoid confusion. should not be called "sites". lf all the WERs were sufficiently similar, one site-specific criterion could be derived to apply to the 

whole estuary. If the WERs were sufficiently different, either the lowest WER could be used to derive a site-specific criterion for the whole estuary, or the data might Indicate 

that the estuary should be divided into two or more s~es, each with Its own criterion. 

-3.7.4 The Recalculation Procedure 

The Recalculation Procedure is intended to cause a site-specific criterion to appropriately differ from a national aquatic life criterion n justified by demonstrated pertinent 
toxicological diffefences between the aquatic species that q.ccur at the site and those that were used In the derivation of the national criterion. There are at least three reasons 

why such differences might exist between the two sets of species. 

First, the national dataset contains aquatic species that are sensitive to many pollutants, but these and comparably sensitive species might not occur at the site. 
Second, a species that is critical at the site might be sensitive to the pollutant and require a lower criterion. (A aitical species is a species that is commercially or 

recreationally important at the site, a species that exists at the site and is listed as threatened or endangered under section 4 of the Endangered Species Act, or a 
species for which there is evidence that the loss of the species from the site Is likely to cause an unacceptable impact on a commercially or recreation ally Important 

species. a threatened or endangered species, the abufldances of a variety of other species, or the structure or function of the community.) 

Third, the species that occur at the site might represent a narrower mix of species than those In the national dataset due to a limited range of natural environmental 

conditions. 

The procedure presented In Appendix L CPPFl (182 pp, 13.1MB), pp. 90-96 1s structured so that corredions and additions can be made to the national dataset without the 

deletion process being used to take into account taxa that d'o not occur at the site: in effect, this procedure makes it possible to update the national aquatic life criterion. All 

corrections and additions that have been approved by EPA are required, whereas use of the deletion process is optional. The deletion process may not be used to remove 

species from the criterion calculation that are not currently present at a site due to degraded conditions. 

The Recalculation Procedure is more likely to result in lowering a criterion If the net result of addition and deletion is to decrease the number of genera in the dataset. whereas 

the procedure Is more likely to result in raising a criterion if the net result of addition and deletion Is to Increase the number of genera in the dataset. 

For the lipid soluble chemicals whose national Final Residue Values are based on Food and Drug Administration (FDA) action levels, adjustments in those values based on the 

percent lipid content of resident aquatic species is appropriate for the derivation of site-specific Final Residue ValucOs. For lipid-soluble materials, the national Final Residue 

Value is based on an average 11 percent lipid content for e<lible portions for the freshwater chinook salmon and lake trout and an average of 10 penoent lipids for the edible 
portion for saltwater AUantic herring. Resident species of concern may have higher (e.g., Lake Superior siscowet, a race of lake trout) or lower (e.g., many sport fish) percent 

lipicl content than used for the national Final Residue Value. 

For some lipid-soluble materials such as polychlorinated biphenyls (PCB) and DDT, the national Final Residue Value Is based on wildlife consumers of fish and aquatic 

Invertebrate species rather than an FDA action level because the fanner provides a more stringent residue level. See the National Guidelines IUSEPA 1985bl (PDF! (59 PP. 

557K) for details. 

For the lipid-soluble materials whose national Final Residue Values are based on wildl~e effects, the limiting wildlife species (mink for PCB and bnown pelican for DDT) are 

considered acceptable surrogates for resident avian and mammalian species (e.g. , herons, gulls. tems. otter, etc.) Conservatism Is appropriate for those two chemicals, and no 

tess restrictive modification of the national Final Residue Value Is appropriate. The site-specific Final Residue Value would be the same as the national value. 

- 3.7.5 The Water-Effect Ratio (WER) Procedure 

The guidance on the Water-Effect Ratio Procedure presented in Appendix L (PDFl (182. r>P. 13.1MB), Is intended to produce WERs that may be used to derive site-specific 

aquatic life criteria from most national and state aquatic l~e criteria that were derived from laboratory toxicity data. 
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As indicated in Aooendix L cpof) (182 pp 13 I MB1• the determination of a water-effect ratio may require substantial resoun:es. A d1scharger should consider cost-effective. 
preliminary measures described In Appendix L (e.g .. use of "dean· sampling and chemical enalylk:<ll techniques aspeci811y for metals, or In noo-NTR States, a recalculated 
criterion) to determine if an indicator species sile-specific criterion Is really needed. In many instances. use of these other measures may eliminate the need for deriving water· 
effect ratios. The methods described In the 1994 interim guidance (Appendix L !PQFl (182 Jlll, 13 1MBI) should be sufficient to develop site-specific criteria that resolve concerns 
of dischargers when there appears to be no lnstroam toxiCity but, where (a) a discharge appears to exceed existing or proposed water quality· based permn limits. or (b) an 
In stream concentration appears to exceed an existing or proposed water quality criterion. 

WERs obtained using tho mol!lod$ doscribed In Appendix L should only be used to adjust aquatic life criteria that were derived using laborutory toxicity tests. IJIIERs 
determined using the methods desetibed herein cannot be LJSed to adjust the residue-based mercury Criterion Continuous Concentration (CCC) or the field·based selenium 
freshwater criterion. 

Except in jurisdictions that are subject to the NTR. the INERs may also be used with site-specific aquatic life criteria that are derived using the Recalculation Procedure 
described In Appendix L (p.90). 

Water-Effect Ratios in the Oertvallon of Site-Specific Criteria 

A central question concerning IJIIERs Is whether their use by a State results in a slt•specific criterion subject to EPA review and approval under Section 303(c) of the Clean 
Water Act? 

Derivation of a water-effect ratio by a State Is a site-specific cmerion adjustment subject to EPA review and approval/disapproval under Section 303(c). There are two optlor-.s 
by w.hlch this review can be accomplished. 

Option 1 

A State may derive and submit each lnd•vidual water-effect ratio delermlnatlon to EPA for review and approval. This would be accomplished through the normal review and 
revision process used by a State. 

Option 2 

A State can amend its water quality standards to provide a formal procedure which Includes derivation of water-effect ratios. appropriate definition of sites. and enforceable 
monitoring provisions to assure that designated uses are protected. Both this procedure and the resuHing criteria would be subject to full public participation requirements. EPA 
would review and approve/disapprove this protocol as a revised standard as part of the State's triennial review/revision. After adoption of the procedure. public review of a slte­
speelflc criterion could be accomplished In conjunction with the public review required for permit Issuance. For public Information, EPA recommends that once a year the State 
publish a list of site-speCific criteria. 

An exception to this policy applies to the waters of the jurisdjctions Included In the Notional Toxlcs Rule. The EPA review Is not required for the jurisdictions Included In the 
National Toxics Rule where EPA established the procedure for the State for application to the criteria promulgated. The National Toxlcs Rule was a formal rulemaklng process 
(with notice and comment) In which EPA pr•eutho~ed the use of a correctly applied water-etlect ratio. That same process has not yet taken place in States not inCluded In 
the Nabonal Toxlcs Rule. 

However. the National Toxics Rule does not affect State authorHy to establish scientifically defensible procedures to detorm1ne FederaUy authorized IJIIERs. to certify those 
W:Rs In NPDFS permH proceedings. or to deny their apptlc8tlon based on the State's riak management analysis. 

As described In Section 12 1.36(b)(iii) of the water quality standards regulation (the official regulatory reference to tho National Toxlca Rule), the water- effect ratio is a site­
specifiC calculation. As indicated on page 60866 of the preamble to tho National Toxlcs Rule, the rule was constructed as a rebuHable presumption. The water-effect ratio Is 
assigned a value of 1.0 until a different water· effect ratio is derived from suitable tests representative of conditions in the affected watertlody. It Is the responsibility of the State 
to determine whether to rebut tho ossumod value of 10 In the National Toxlcs Rule and apply another value of the water·effect ratio In order to establish a site-specific 
criterion. The site-specific criterion Is then used to develop appropriate NPDES permit limits. The rule thus provides a State with the nexlblllty to derive an appropriate site­
specifiC criterion for specific waterbodies. 

As a point of emphasis. although a water-effect ratio affects permit limits for Individual dischargers, It Is the State in all cases that determines if derivation of a site-specific 
criterion based on the water-effect ratio is allowed and it is the Slate that ensures that the calculations and data analysis are done completely and correctly. 

-3.7.6 The Resident Species Procedure 

The res•denl Species Procedure for the derivation of a slt•specifoc criterion accounts for differences in resident species sensitiVIty d differences In biological availability and/or 
toxicity of a material due to variability in physk:<ll and chemical characteristics of a site water. Derivation of the site-specific criterion maximum concentration (CMC) and slte­
apeciflc criterion continuous concentration (CCC) are accomplished after the complete acute toxicity minimum data s.et requirements have been met by conducting tests with 
resident species In site water. Chronic tests may also be necessary. This procedure Is designed to compensate concurrently for any real dltlerences between the sensitivity 
range of species represented In the national data set and for site water which may markedly affect the biological availability and/or toxicity of the material of interest. 

Certain families of organisms have been specified In the National Guidelines acute toxicity minimum data set (e.g .. Salmonldae In fresh water and Penaeidae or Mysldae In salt 
water); if this or any other requirement cannot be met because the family or other group (e.g .. Insect or benthic crustacean) In fresh water Is not represented by resident 
species. select a substltute(s) from a sonalti.,. family represented by one or more resident species and meet the 8 family minimum dala set requirement. II all the families at 
the site have been tested and the minimum data set requirements have not been met. use the most sensitive resident family mean acute value as the site-specific Final Acute 
Value. 

To derive the criterion maximum concentration divide the site-specific Final Acute Value by two. The site-specific Final Chronic Value can be obtained as described in the 
Apoendix L !PDFl {l82 w. 13 IMS). The lower of the site-specific Final Chronic Value (as described In the recalculation procedure - Appendix L, p. 90) and the recalculated slto· 
specific Final Residue Value becomes the site- specific criterion continuous concentration unless plant or other data (Including data obtained from the site-specific tests) 
Indicates a lower value is appropriate. If a problem Is Identified. judgment should be used In establishing the site-specific criterion. 
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The frequency of testing (e.g .. the need for seasonaltestiniJ) will be related to the variability of the physical and cnemical cnaracteristics of site water as it is e)(J)ected to affect 
the biological avalloblhty and/or toxlclty of the material of Interest. As the variability Increases. the frequency of testing will Increase. Many of the limitations discussed for the 
prellious two procedures would also apply to this procedure. 

Endnotes 

1. Proceedings In prod\lction. 

Pages: :l-1445 

LAtt updated on Sunday Ft>bruary 15 2015 
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Water: Current Water Quality Criteria 
You are here:~,. Science & Tecbnoloay,. Surface Water Standards & Guidance" Water Qualitv Standards ,. water Quail tv Criteria,. National Recommended Water 

Quality Criteria 

National Recommended Water Quality Criteria 
EPA's compilation of national recommended water quality criteria is presented as a summary table containing recommended water 

quality criteria for the protection of aquatic life and human health In surface water for approximately 150 pollutants. Those criteria 

are published pursuant to Section 304(a) of the Clean Water Act (CWA) and provide guidance for states and tribes to use in 

adopting water quality standards. 

Aquatic Life Criteria Table 

Human Health Criteria Table 

DRAFT: Updated National Recommended Water Quality Criteria • Human Health 

Oraanoleptic Effects (e.g ., taste and odor) 

Additional Nolet 

Appendix A-Conversion Factors for Dissolved Metals 

Appendix B-Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent 

• Gold & Red Books 

Aquatic Life Criteria Table 

Freshwater 

Po-llutant CAS P/NP' CMC.L CCC.L 

· Number (acute) (chronic) 

(IJg/L) (tJg/L) 

Acrolein ' 107028 p 3ugll 3ug/l 

8~sthetic Qualjti~~ NP NARRATIVE STATEMENT ~EE DQCUMENT 

8l2!in 309002 p 3.0 -'i 

Alkalinity NP 20000~ 

~lrzb~·lim!!!§~l!l!o 959988 p 0.22 -'i, :X: 0.056-'i. :r. 

Aluminum ~H 6.5 9.0 7429905 NP 7501 87 !. ~ 

Saltwater 

CMC.L 

(acute) 

(tJg/L) 

1.3 -'i 

0 .034-'i. X 

~ 7664417 NP EBf.SI:I~&IIiB !<B1If.RI8 8Rf. QH Temgerature and Llte-stago QE~Et::lQft::li 
SALTWATER CRITERIA ARE QH AND TEMPERATURE DEPENDENT 

~ i 7440382 p 340t,,Q 1508, Q 69t,,Q 

~ NP FOR PRIMARY RECREATION AND SHELLFISH USES Sf.!.'i QQ!<UMEt::li 

b~1a·f.m!2§Yiilm . 33213659 p 0.22g,y 0.056~. X 0.034 § , Y. 

Boron NP NARRATIVE STATEMENT- SEE DOCUMENT 

Carbaryl 63252 NP 2.1 2.1 1.6 

Cadmium 7440439 p 2.0Q,!i. 0.25Q, f 40Q 

~ 57749 p 2.4 !.Z 0.0043 !.Z 0.09-'i 

Chloride 16887006 NP 860000 230000 

~ 7782505 NP 19 11 13 

Chloro~yrifos 2921882 NP 0.083 0.041 0.011 

Chromium {I Ill 16065831 p 570Q,_§ 74Q. !i. 

Qlilromium (VIl 18540299 p 16Q 11 Q 1,100Q 

~ NP 

~ 7440508 p Freshwater criteria calculated using the BLM J!!!!l • See Document 4.8Q.~ 

Cyanide 57125 p 22Q 5.2Q 1Q 

Demeton 8065483 NP 0. 1 ~ 

~ 333415 NP 0.17ug/L 0.17ug/L 0 .82ugll 

Dieldrin 60571 p 0.24 0.056Q 0.71 Q 

http:/ /water .epa. gov /sci tech/ swguidance/ standards/ criteria/ current/index.cfm 

Quick Navigat ion 

Previous versions of National 

Recommended Water Quality 
Cnterla Table 

Chemical-soecific criteria documenls 

trom the 1980s 
Wtuer quality standards 

Human Health Criteria Calculation 

Matrix IPOFl ;i•w. <-"'K ~ 

CCC.!. Publication 

(chronic) Year 

(tJg/L) 

2009 

1986 

1980 

i 1986 

I 0.0087 -'Z. X 
....... 

1980 

l 1 1988 

2013 

i 
. 1989 

368.Q 1995 

1986 

0.0087 !,2, Y. 1980 

1986 

2012 

8.8Q 2001 

0.004Q 1980 

. 1986 

7.5 1986 

0.0056 1986 

1995 

50Q 1995 

1986 

I 3.1 Q, !<!< 2007 

1Q . 1985 

0.1 !< 1985 

: 0.82ug/l 2005 

0.0019§ 1995 
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~ 72208 p 0.086 0.036Q 0.037~ 0.0023~ 1995 

llllll!l!lH~Hl:; (Lindane) 58899 p 0.95 0.16~ 1995 

gaa~ TQ!al Qis~otv!ls! NP NARRATIVE STATEMENT-SEE OOCUMENT~ 1966 

Guthlon 66500 NP 0.01 ~ 0.01 s;. 1986 

l:!A!:ll.aW NP NARRATIVE STATEMENT-SEE DQCUMENT 1986 

HeptaChlor 76448 p 0.52~ 0.0038~ 0.053~ 0.0036~ 1980 

I::!S!I2!!!>!l12! li1!2xl!i!l 1024573 p 0.520..'i.. 0.00380.. 'i.. 0.0530.. 'i.. 0.0036~.'i. 1981 

1!2!1 7439896 NP 1000~ 1986 

W.ll 7439921 p 65 Q. li 2 5 Q.li 210 .Q 8.1 Q 1980 

MJ!.al!!!2!l 121755 NP 01k 0.1 ~ 1966 

Mercorv 7439976 p 1.4Q.l!!! 0.77 Q, hh 1.8Q. !lS!.IlJl 0.94Q.~. l!!! 1995 
MeJhylmereury 22967926 

Me!hO!n':!<l:JIQ( 72435 NP 0.03~ 0.03 .Q 1966 

M!m!l 2385855 NP 0.001 ~ 0.001 .Q 1986 

~ 7440020 p 470 Q. 5 52 Q. li 74Q 8.2Q 1995 

NQnvtphenol 84852153 NP 28ug/L 6.6ug/L 7ug/l 1.7ug/L 2005 

~ NP See EPA's EcoregioMI ctjterla for Total Phosphorus, Total Nitrogen. Chlorophyll • and Walar Clarity 
(Secchi depth for lakes; lurbidity for streams and rivers) (& Level Ill Ecoreglonal c:tlteria) 

QUAo!lwru~!l NP NARRATIVE STATEMENT-Siili QQCUMiiNT ~ 1966 

Q!!)!g!ln, Qiuolved 7782447 NP WARMWATER AND COLDWATER MATRIX-SEE DOCUMENT 1986 
freShWJ!!er SALTWATER SEE QQCUMENT 

Q!S:l:'IIOO, Dissolved 
Saltwaler 

W1b.l2!l 56362 NP 0.0651 0.0131 1995 

e!!o Jj!clllorophenol 87665 p 19f 15f 13 7.9 1995 

Ql;i NP 6.5-9~ 6.5 - 8.5 ~. e 1966 

Pb28!112fl1~ !;lemental 7723140 NP 1966 

POlyChlorinated p 0.014!::! O.o3!::! 
Biphenyls (PCBs) 

~ 7782492 p L.B 5.oa 290Q,SIJI 71 Q, Qs! 1999 

Slim 7440224 p 3.2 Q. J; 1.9Q 1980 

l!QIId~ l!USP!lDil!ls! jlnQ NP NARRATIVE STATEMENT-llEii QQCUMENT C 1986 

~ 

Sulf!de-!:!ltdrogen :;!ulflde 7783064 NP 2.0 .Q 2.0 .Q 1986 

!J!lnlingll!!~!!l!n!;!!s NP NARRATIVE STATEMENT--l)lili OOCUMiiNT 1966 

Iemoerature NP SPECIES DEPENDENT CRITERIA--l)EE OOCUMENT M 1966 

Iox8phen!! 8001352 p 0.73 0.0002 0.21 0.0002 1966 

I!ibuMiin (IBD NP 0.46 0.072 0.42 0.0074 2004 

~ 7440666 p 120 Q,J; 120 Q.J; 90Q 81 Q 1995 

i&.QQI 50293 p 1.1a.u o.oo1 a. u 0.130..0 o.oo1 a.u 1980 

•PtNP - Indicates ejther a Priority Pollutant (P) or a Non Priority Pollutant (NP). 

Footnotes 

A This r8Q)ITIITietlded water quality criterion was derived from data for arsenic (Ill), but Is applied here to total arsenic. which mlghllmply thai arsenic (Ill) and anooic M are 
equally toxic to aquatic life and that their toxlciUes are eddilive. No data are known to be avaHable conceming whether the toxicities of the forms of arsenic to aquatic 
organisms are additive. Please consult the c:tlleria docoment for details. 

C Tho dorivation of this value Is presonted In the~ (EPA 44019-76-023, July, 1976). The CCC of 20mgll Is a minimum valuo except where alkalinity Is naturally lower, 
In whiCh case the criterion cannot be lower than 25% of the natural level. 
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D Freshwater and saltwaier criteria for metals are expresse-d in terms of the dissolved metal in the water column. See "Office of Water Policy and Technical Guidance on 

lnternretalion and Implementation of Aquatic Life Metals Criteria IPDFl," (49 Jll>, 3MB) October 1. 1993, by Martha G. Prothro, Acting Assistant Administrator for Water, available 

on NSCEP's web site and 40CFR§131.36(b)(1). Conversion Factors applied In the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved 
Metals. 

E The freshwater criterion for this metal is expressed as a function of hardness (mgll) in the water column. The value given here corresponds to a hardness of 100 mg/L. 
Criteria values for other hardness may be calculated per the equation presented in the criteria document. 

F Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH. Values displayed in table correspond to a pH of 7.8. 

G This Criterion Is based on 304(a) aquatic life criterion Issued In 1980, and was Issued In one of the following documents: Aldrin/Dieldrin IPDFl (153 pp, 7 3M6) (EPA 44015-80-
019), Chlordane IPDFl (63 pp, 3.1 MB) (EPA 440/5-80-027), DDT IPDFl (HS pp, 83MB I (EPA 440/5-80-{)38), Endosulfan (PDF) (155 pp, 7.:lM8) (EPA 440/5-80-{)46), Endrin IPDFl 

(103 pp, 4.6M8) (EPA 440/5-80-047), Heptacblor lfDF) I114 pp, 5.4MBI (EPA 440/5-80-{)52), Hexachlorocvc!ohexane IPDFl (109 pp, • .BMBI (EPA 440/5-80.054), Sliver (EPA 

440/5-80.071). The Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines IPDFl (10~ pp, 3 .1MB). If 
evaluation is to be done using an averaging period, the acute criteria values given should be divided by 2 to obtain a value that Is more comparable to a CMC derived using the 
1985 Guidelines. 

I Th is value for aluminum is expressed in terms of total recoverable metal in the water column. 

J This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23. 1995: 40CFR132 Appendix A); the differences between the 1985 Guidelines and the GLI 

Guidelines are explained on page iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are specific to the Great Lakes. 

L The CMC = 1~(f11CMC1) + (f21CMC2)J where 11 and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2: are 
185.9 ugn and 12.82 ug/1, respectively. However, based on findings from a February 2009 SETAC Pellston \Norkshop on Ecological Assessment of Selenium in the Aquatic 

Environment, diet is the primary pathway or selenium exposure to aquatic life, and traditional methods for predicting toxicity on the basis of exposure to dissolved 

concentrations are not appropriate for selenium. (To view a summary of the SETAC Pellston workshop including key findings visit 

http://Www setae orn/resourcelresmor/publ!catlons and resources/selsummart pdO. 

M U.S. EPA 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA ; U.S. EPA 1977. Temperature Criteria for 

Freshwater Fish: Protocol and Procedures. EPA 60013·77·061. National Technical Information Service, Springfield, VA 

N This criterion applies to total PCBs, (e.g ., the sum of all congener or all isomer or homolog or Aroclor analyses.) 

0 The derivation of the CCC for this pollutant (Endrin) did not consider exposure through the diet, which Is probably important for aquatic life occupying upper trophic levels. 

P According to page 181 of the Red Book: 

For open ocean waters where the depth is substantially greater than the euphotic zone, the pH should not be changed more than 0.2 units from the naturally occurring 
variation or any case outside the range of 6.5 to 8.5. For shallow, highly productive coastal and estuarine areas where naturally occurring pH variations approach the lethal 
limits of some species, changes in pH should be avoided but in any case should not exceed the limits established for fresh water, I.e., 6.5-9.0. 

Q This recommended water quality criterion is expressed as ug free cyanide (as CN)/L. 

R EIPA is In the process of updating this criterion to reflect tine latest scientific information. See EPA's Aoyalic Life Clitedon ·Selenium website for more information. 

S There are three major reasons why the use of Water-Effect Ratios might be appropriate. 

1. The value of 87 ~gn is based on a toxicity test with the striped bass In water with pH= 6.!Hl.6 and hardness <10 mg/L. Data in "Aluminum water-Effect Ratio for the 
3M Plant Effluent Discharge. Middleway, west Virginia" (May 1994) Indicate that aluminum Is substantially less toxic at higher pH and hardness, but the effects of pH 

and hardness are not well quantified at this time. 
2. In tests with the brook trout at low pH and hardness, effects Increased with increasing concentrations of total aluminum even though the concentration of dissolved 

aluminum was constant, indicating that total recoverable Is a more appropriate measurement than dissolved, at least when particulate aluminum Is primarily aluminum 

hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay partiCles, which might be less toxic 

than aluminum associated with aluminum hydroxide. 
3. EPA is aware of field data indicating that many high quality waters In the U.S. contain more than 87 g alumlnum/L, when either total recoverable or dissolved is 

measured. 

v This value was derived from data for heptachlor and the criteria document provides insuffiCient data to estimate the relative toxicities of heptachlor and heptachlor epoxide. 

Y This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 

cc When the concentration or dissolved organic carbon Is e levated, copper is substantially less toxic and use or water-Effect Ratios might be appropriate. 

dd The selenium criteria document (EPA 44015-87-006, September 1987) provides that If selenium Is as toxic to saltwater fishes in the field as It Is to freshwater fishes In the 
field, the status of the fish community should be monitored whenever the concentration or selenium exceeds 5.0 ~giL in salt water because the saltwater CCC does not take 

into account uptake via the fooc chain. 

ee This recommended water quality criterion was derived o.n page 43 of the mercury criteria document (PDF) (144 PP. 6.4M8j (EPA 44015-84-026, January 1985). The saltwater 

CCC of 0.025 ug/L given on page 23 of the criteria document is based on the Final Residue Value procedure In the 1985 Guidelines. Since the publication or the Great Lakes 

Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency no lOnger uses the Final Residue Value procedure for deriving CCCs for new or 

revl sed 304(a) aquatic life criteria. 
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hh This recommended water quality ctiterion was derived from data foc ii10(Qanic mercury (II). but is applied here to total mercury. If a substantial portion of the mercury in the 
water oolumn is methytrnen:ury, this criterlon will probably be under protective. In addition, even though Inorganic mercury Is converted to methylmercury and mothytmorcury 
bioaccumulates to a great extent, this criterion does not account foc uptake via the food chain because sufficient data were not available when the criterion was derived. 

II This criterion applies to DDT and Its metabolites (I.e .• the total concentration of DDT and Its metabOlites should not exceed this value). 

mm The available toxicity data, when evaluated using the procedures described In tho "Guidelines for Deriving Numerical National Wator Quality Criteria for the Protection of 
Aquatic Organisms and Their Usos· Indicate that freshwater aquatic life should be protected H the 24-hour average and four-day average concentrations do not respoctlvoly 
exceed the acute and Chronic criteria concentrations calculated by the Biotic Ligand Model, 

Human Health Criteria Table 

QBAFT; Updated National Recommendtsl Water Quality C riteria · Human Health 

Human Health for the consumption of 

Pollutant CAS P/NP' Water + Organism 

Number (tJgJL) 

Aconaobtbene 63329 p 670~.!.! 

~ 107026 p 6ll 

Acry!onltdlo 107131 p 0.051 !l. ~ 

~ 309002 p 0.000049 

~~-~ 

alpha-BHC 319846 p 0.0026_!!. ~ 

!IP!J&-Endosulfan 959986 p 62§ 

Anthracene 120127 p 6,300_!! 

~ 7440360 p : 5.6!! 

Arsenic 7440362 p o.016~. M- ~ 

Asbestos 1332214 p 7 million fibers/L 1 

a.!!!.!.Ym 7440393 NP 1,0006 

~ 71432 p 2.2 !!-~ 

~ 92875 p 0.000086 §. ~ 

li!O[:t;Q(al Anthracene 56553 p 0.0036_!!.~ 

!;len '2!!!l El£r!lne 50326 p 0.0036§, ~ 

!len '2!!2! EI~Qranthene 205992 p 0,00361!, ~ 

!il!lnzo!kl Fluoranthene 207089 p 0.0036§, ~ 

Beryllium 7440417 p z 
~ 319857 p 0.0091 !:!. ~ 

l!!l!I·En!l~lfan 33213659 p 626 

.llil(;il·!:<h!2!~~ Eth!l! 111444 p o.030S. ~ 

fi11!2·S<b!2!21~1:2~:t!l Ether 108601 p 1,400.!! 

.llii!2·Eitoob~~Q Eb!b~IB!!I 117817 p 1 .2,El.~ 

BromQform 75252 p 4.3!:!.~ 

1 ll~MI!!lD~~I Eblh~l~!§ 65667 p 1,500.1! 

Cadmium 7440439 p z 
!:<ltb!l!l Ie!raehloride 56235 p 0.231!, ~ 

~ 57749 p 0.00080.1!,!:< 

Chtorobenzene 108907 p 130Z. l.! 

!:<bi2L2!11~C2!ll21!l!!thane 12«81 p 0.40.1!.~ 

Ch!orofonn 67663 p 5.7~.f 

94757 NP 100 Z 

Organism Only 

(tJQ/L) 

990!:!.!.! 

0.25 .lil. !:< 

0.000050 1!. ~ 

0.0049 §.~ 

89 a 
40,000 .1! 

640 ~ 

o.14~. M- ~ 

51~- ~ 

0.00020!;l.~ 

0,018 .a. !:< 

0.018 J2, ~ 

0,018 .a.~ 

0,018 .§, ~ 

0.017 !.!!. !:< 

89 .1! 

0.53 !l. ~ 

65,000§ 

2.2£1.~ 

140_!!, ~ 

1,90011 

1 .6§. ~ 

o.oooe1 a. ~ 

1.600!.! 

13 !;l. ~ 

470~. f 

http://water.epa.gov/scitechlswguidance/standards/criterialcurrent/index.cfm 

Publication 

Year 

2002 

2009 
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2002 
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2002 
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1986 
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2002 

2002 

2002 

2002 
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2002 

2002 

2002 

2002 

2002 

2002 

2002 

2003 

2002 

2002 

1986 
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QhloroeheQQ!!): t:!~!lli~i~!l 

!UQl 

Chromium (Ill) 16065831 p J:; Total 

Chromium (VI) 18540299 p ~Total 

~ 218019 p 0.0038_a.~ o.o18 a. Q 2002 

~ 74'10508 p 1.300!,! 1992 

~ 57125 p 140jj 1400 2003 

Q1b~2l! h}An!hr!!S;ene 53703 p o.0038R.Q 0.018a. ~ 2002 

Ql~12!2!i!!ll!!l!!!ll!llbll!l!l 75274 p o.s5a. ~ 17Jl& 2002 

Oieldrln 60571 p 0.000052 § , ~ o.oooo54 a . ~ 2002 

Qlelhyl Phlhalate 84662 p 11.000 a 44.oooa 2002 

Qim!l!bvl Eb!bel~!!l 1311 13 p 270,000 1,100,000 2002 

Ql-n·!Mvl Pb!bl!l~!!l 84742 p 2,000§. 4,500 § 2002 

QlnltroohenQIS 25550587 NP 69 5300 2002 

Endo~~lf;![l S~l!i!!!l 1031078 p 62 !l 89§ 2002 

~ 72208 p 0.059 0.000 2003 

Endrip Aldehyd§ 7421934 p 0.29§. 0.301l.l:i 2002 

Elh~r !ill!( Cbl!2!l!aJ!!lbvll 542881 NP 0.00010~ 0.00029 c. 2002 

Ethvtb!lozene 100414 p 530 2,100 2003 

E!uoraotheoe 206440 p 130!l. 14011 2002 

flii2!D 66737 p 1,10011 s.JOOa 2002 

gamma-llH!:: (Lio!l!!!!!ll 58899 p 0.98 1.8 2003 

l:il:U:IliS!C 76448 p 0.0000791l • .C. o.oooo79 a. c. 2002 

t:!~!IISO!li2!i;Qjl!!!sl!! 1024573 p 0.000039 !l. ~ o.oooo39 a. ~ 2002 

t:!e~l2!2b!!~!l!l!l 118741 p 0.000281l • .C. 0.000291l • .C. 2002 

t:!!l~!!~l2r21l~!ii!IIIIO!I 87663 p 0.44§,Q 18£!,1:; 2002 

t:!!IX!!~I2CQ~~IQ:b!l~IIQ~ 808731 0.0123!::! 0.04141:! 

Technical 

HexachiQrO~~~Q~!lQ!II~I!ln!l 77474 p 40 l,l 1.100.!.!. 2003 

t:!!l~ll,bi2C2$l!bi!O!l 67721 p 1 . 4£1. ~ 3.3 .a. !:: 2002 

ld!!D2!1 ~ ;l:~d}Pyrene 193395 p 0.0038 !l.. Q o.o18 a.~ 2002 

lsopborono 78591 p 35§. ~ 960 .a.~ 2002 

Manganese 7439965 NP SOQ 1008 

Me!by!me[CUrv 22967926 p 0.3 mglkg J. 2001 

Me!bQ!!):ChiO[ 72435 NP 1008. ~ 1986 

Me!hvt ll!ll!!lid!l 74839 p 47 !l. 1.soo a 2002 

M!l!~!l!l!l !::bl2dll!l 75092 p ua . .c. 590 .a • .c. 2002 

~ 74'10020 p 610!l. 4.6001! 1998 

t:llnW 14797558 NP 10,0008 1966 

Ni1robenzroe 98953 p 17§ 6901l. !:i.J.!. 2002 

NllrQsamlces NP 0.0008 1.24 1980 

NjlrQ!Qsl•ll~lltlll!lliD!l.l::l. 924163 NP 0.0063.C. 0.22!:: 2002 

Nilr2S!!l!l!!!hvi1J!lli!l!l. l::l. 55185 NP 0.0008 .c. 1.24!:: 2002 

N!lrgsooycrolis!ioe. l::l. 930552 NP 0.016 .C. 34.C. 2002 

N-NitrQ~Qsii!D2!hvll!mlne 82759 p 0.00069 §., Q 3.o.a. !0. 2002 

t!·t!IIC!!§S!sl l·o·eC!!~~Iuwloa 621647 p 0 .. 0050 §.!:: 0.!51 ~- SO 2002 
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tl-~trosodiQhe!lll!amine 86306 p 3.3~.!:< 6.0~. ~ 2002 

Nutrients NP See EPA's Ecorealona! cri!eria for Total Phosphorus, Total Nitrogen, Chlorophy11 a and Water 
Clarity (Secchi deplll for lakes: turbidity for streams and rivers) (&Level ill Ecoregional criteria) 

Pathogen and Pathogen See EPA's 2012 B~ee!!2D!II:Yater Quallb: !:;rtteria 2012 
Indicators 

E~!!~~~bl!i!£2benzene 608935 NP 1.4~ 1.5!;. 2002 

Pentachloro~henol 87865 p 0.27§.~ 3.0§.~.!:! 2002 

Qti NP 5 - 9 1986 

~ 108952 p 1o.ooon. Y 860,000 ~- .1.1 2009 

Polychlorinated Biphenyls p 0.0000641.l_, ~- t:! 0.000064 .e..~. t:! 2002 
(PCBs) 

emnt 129000 p 830 l.l. 4,000 .!a 2002 

~ 7782492 p 170 z 4200 2002 

~2ll~s Dissolved aod !il!!IIDI~ NP 250,000 e, 1986 

I!l!Cll~bl2[2l!!lQZeQ~,l 2 ~ :i: 95943 NP 0.97 .e. 1.1 e 2002 

I!liCli~IQrQethlllene 127184 p 0.69l:< 3.3~ 2002 

Ihl.lli!llll 7440280 p 0.24 0.47 2003 

I2J.I.I!n!l 108883 p 1.300Z 15,000 2003 

!Qxaroeoe 8001352 p 0.00028 ft. !:< 0.00028Jl.~ 2002 

Trtch!Q[Q!lllw!ene 79018 p 2.5~ 30~ 2002 

Tri!<!Jior~heno1,2 4 5- 95954 NP 1,800~ 3,600j! 2002 

Vinyl Ch!Qrlde 75014 p 0.025~-IS!s 2.4~ • .Is.!!. 2003 

~ 7440666 p 7,400!.1 26,000Y 2002 

1,1, 1· Trlchloroelllane 71558 p z 
1 1 ~ 2· I!:Jrachloroethane 79•345 p 0.17 ft.~ 4.o.e.. ~ 2002 

1,1 ,2· Trichloroethane 79005 p 0.59!!.~ 16_!!. ~ 2002 

l l·W~!!:!Y:!~ 75354 p 330 7,100 2003 

1 2 4· Trichlorobetgene 120821 p 35 70 2003 

J ,2·121ml!i!£2!l!lnzen~ 95501 p 420 1,300 2003 

1 ,2-Dichloroethane 107062 p 0.38§. ~ 37 ~-~ 2002 

1 .Z·QichiQ!Qil<Oilane 78875 p 0.50f!. ~ 1 51.l.. ~ 2002 

1 6·Qi~h~Ql£lhl£drazine 122667 p 0.0361.!.~ 0.20§,_1< 2002 

1 &· Trans-Oichtoroethll!ene 158805 p 140 z 10,000 2003 

l itl2imlorob!ln'~!l 541731 p 320 960 2002 

1 ,3-0k:hloroonooene 542758 p 0.34!:< 21 ~ 2003 

l ~ Dk:hiQ!21!!il!l~!'!l8 106467 p 63 190 2003 

2 ~ 7 S. T!:;DD (Dioxin! 1746016 p 5.0E·9~ 5. 1E·9~ 2002 

2 4!Hd~biQ<OQh!l!JOI 68082 p 1.4_a. ~ 2.41.l..~. JJ. 2002 

2 i:QI~bi!2!2Qbenol 120832 p ' 77 Ja, 11 290 .e . .u. 2002 

2 i:l:llm!llb~IQhenol 105679 p 380j! 850 .e . .u. 2002 

2 +Oinitrooheoot 51285 p 69!1 s.300a 2002 

2 ,i:Qinitrotoluene 121142 p 0.11 ~ 3.4!;< 2002 

2·!:iblll!ll!!11121llllll!!ll! 91587 p 1.0001.l_ 1.800 a 2002 

2-!:ihlorQphenol 95578 p 81 ~. 11 150 .e.l.l 2002 

Z·M!l!bld~ 2:Qinil£2~h!!n2l 5~521 p 13 280 2002 

~ ~··121Sib iQJ:2!lenzidine 91941 p 0.021 R. !:< 0.028li!.!:i 2002 

3-Methy1-4·Chlorophenol 59507 p y lJ. 
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M::.Q.QQ 

4 4'·DDE 

4,4 '-DDT 

72548 

72559 

50293 

p 0.00031 ~. Q 

p 0.00022 §., ~ 

p 0.00022 SJ., Q 

•PINP- Indicates either a Priocity Pollutant (P) or a Non Priority Pollutant (NP). 

Footnotes 

0.00031 SJ., Q 

0.00022~. ~ 

0 .00022§., Q 

2002 

2002 

2002 

A This human health criterion is the same as originally published in the Red Book which predates the 1980 methodology and did not utilize the fish ingestion BCF approach. 

This same criterion value Is now published in the Gold Book. 

B This criterion has been revised to renect The Environmen,tal Protection Agency's q1• or RIO. as contained in the Integrated Risk Information System (IRIS) as of May 17, 

2002. The fish tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document used to derive the original criterion was retained in each case. 

C This criterion is based on carcinogenicity of 10-e risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 1o·s. move the decimal point 

in the recommended criterion one place to the right). 

0 According to the procedures described in the GuicJeUnes for Deriving Numerical National Water Quality Criteria fOr the Protection of Aquatic Organisms ancJ The/r Uses. 
except possibly where a very sensitive species is Important at a site, freshwater aquatic life should be protected if both conditions specified in Appendix C to the Preamble­

Calculation of Freshwater Ammonia Crllerion are satisfied. 

F The derivation of this value is presented In the~ (EPA 44019-76-023. July, 1976). 

H No criterion for protection of human health from consumption of aquatic organisms excluding water was presented In the 1980 criteria document or In the 1986 Quab'ty 

Criteria for Water. Nevertheless. sufficient information was p resented in the 1980 document to allow the calculation of a criterion. even though the results of such a calculation 

were not shown In lhe document. 

I This criterion for asbestos Is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA). 

J This fish tissue residue criterion for methylmercury is based on a total fish consumption rate of 0.0175 kg/day. 

M EPA is currently reassessing the criteria for arsenic. 

N This criterion applies to total pcbs. (e.g .. the sum of all congener or all isomer or homolog or Aroclor analyses.) 

0 This criterion tor manganese is not based on toxic effects, but rather is intended to minimize objectionable qualities such as laundry stains and objectionable tastes in 

beverages. 

P A lthough a new RIO is available in IRIS, the surface water criteria will not be revised until the National Primary Drinking Water Regulations: Stage 2 Disinfectants and 

Disinfection Byproducts Rule (Stage 2 DBPR) Is completed. since public comment on the relative source contribution (RSC) for chloroform Is anticipated. 

R u.S. EPA. 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.: U.S. EPA. 1977. Temperature Criteria for Freshwater 

Fish: Protocol and Procedures. EPA 60013--77·061. National Technical Information Service. Springfield, VA. 

S This recommended water quality criterion for arsenic refe-rs to the inorganic form only. 

T U. S. EPA. 1986. Ambient Water Quality Criteria tor DissoJved Oxvgen. EPA 44015·86-003. National Technical Information Service. Springfield, VA. 

U The organolep~c effect criterion is more stringent than the value tor priority toxic pollutants. 

Z A more stringent Maximum Contaminant Level (MCL) has been Issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations 40CFR141 or Safe 

Drinking Water Hotline (1·800·426·4791) tor values. 

jj This reCOf'nmended water quality criterion is e~pressed as total cyanide, even though the IRIS RFD we used to derive the criterion Is based on free cyanide. The muiUple 

forms of cyanide that are present in ambient water have significant differences in toxicity due to their differing abilities to liberate the CN-moiety. Some complex cyanides 

require even more extreme conditions than refluxing with sulfuric acid to liberate the CN·molety. Thus, these complex cyanides are expected to have IIHte or no bloavailability' 

to humans. If a substantial traction of the cyanide present In a water body is present in a complexed form (e.g .• Fe.(Fe(CN)•)3). this criterion may be over conservative. 

kk This recommended water quality criterion was derived using the cancer slope factor of 1.4 (LMS exposure from birth). 

11 Th is criterion has been revised to reflect the Environmental Protection Agency's cancer slope factor (CSF) or reference dose (RIO). as contained in the Integrated Risk 

Information System (IRIS) as of (date of publication of Final FR Notice). The fish tissue bioconcentratlon factor (BCF) from the 1980 Ambient Water Quality Criteria document 

was retained in each case. 

Organoleptic Effects (e.g., taste and odor) 

Pollutant CAS Number 

Acenaphthene 83329 

Organoleptic Effoct Criteria 

(tJg/L) 

20 

http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm 
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Monochlorobenzene 

Tainltng Substance 

3-Chtorophenol 

4-ChtorophOnol 

2.3-Dicnlorophenol 

2,5-Didllorophenol 

2,6-Dicnlorophenol 

3,4-Dichlorophenol 

2,4, 5-Triehlorophenol 

2,4, 6-Triehlorophenol 

2.3, 4,6· T etrachlorophenol 

2-M ethyl-4-Chlorophenol 

3-M ethyl-4-Chlorophenol 

3-M ethyl-6-Chlorophenol 

2-Chlorophenol 

Copper 

2,4-0ichlorophenol 

2.4-0imethytphenol 

Hexachlorocyclopentadiene 

Mengane .. 

Nitrobenzene 

Pentachlorophenol 

Phonol 

Zinc 

Notes: 

7439896 

108907 

106489 

95954 

66062 

59507 

95578 

7440508 

120832 

105679 

77474 

7439965 

96953 

67865 

108952 

7440666 

NP 

300 

20 

NP 

0.1 

0.1 

0.04 

0.5 

0.2 

0.3 

2 

1600 

3000 

20 

0.1 

1000 

0.3 

400 

30 

30 

300 

5000 

~ 

~ 
Red Book 

Gold Boo!< 

Gold 6001< 

Gold 6001< 

~ 

Gold Book 

Gold Book 

Gold Book 

Gold Book 

Gold Book 

~ 

~ 

~ 

~ 

Gold Book 

I ~ 

Gold Book 

Gold Book 

~ 

~ 

Gold 6001< 

Gold 6001< 

~ 

45 FR79341 

1. These criteria are based on organoleptic (taste and odor) effects. Because of variations in Chemical nomenclature systems, lhls listing of pollutants does not duplicate the 
listing In Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service (CAS) registry numbers, which provide a unique ldentillcatlon for each Chemical. 

Additional Notes 

1. Criteria Maximum Concentration and Criterion Continuous Concentration 

The Criteria Maximum Concenltation (CMC) Is an estimate of the highest concentration of a material In surface water to which an aquatic community can be exposed 
brierty without resulting In an unacceptable effect The Criterion Continuous Concentration (CCC) Is an estimate of the highest concenltation of a matenal in surface 
water to whiCh an aquatic community can be exposed indefinitely without resuttlng In an unacceptable effect. The CMC end CCC ere just twO of the six parts of an 
aquatic life criterion; the other lour parts are the acute averaging period, Chronic averaging period, acute frequency of allowed exceedence. and Chronic frequency of 
aUowed exceedence. Because 304(a) aquatic fife criteria are national guidance, they are Intended to be protective of the vast majority of the aquatic communities In 
the Un~ed States. 

2. Criteria Recommendations for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects 

This compUation lists all priority toxic polluta.nts and some non priority toxic pollutants. and both human health effect and organoleptic effect criteria issued pursuant to 
CWA §304(a). Blank spaces lndicatethet EPA has no CWA §304(a) criteria recommendation I . For a number of non-priority toxic pollutants not listed, CWA §304(a) 
"water + organism· human heatth critena are not available, but EPA has publiShed MCLs under the SOWA that may be used in establiShing water quality standards to 
protect water supply designated uses. Because of variations on cnemical nomenclature systems, this listing of toxic pollutants does not duplicate the listing in 
Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service CAS registry numbers, which provide a unique identification for each chemicat. 

3. Human Health Risk 

The human health criteria for the priority and non priority pollutants are based on carcinogenicity of 10-4 risk. Aile mate risk levels may be obtained by moving the 
decimal point (e.g .. for a risk level of 1Q-5, move the decimal point in the recommended criterion one place to the light). 

http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm 3/24/2015 
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4. Water Quality Criteria published pursuant t o Section 304(a) or Section 303(c) of the CWA 

Many of the values in the compilation were published in the Calffomia Toxics Rule. Although such values were published pursuant to Section 303(c) of the CWA. they 

represent the Agency's most recent calculation of water quality criteria and are thus the Agency's 304(a} criteria. 

5. Calculation of Dissolved Metals Criteria 

The 304(a) criteria for metals, shown as dissolved metals, are calculated In one of two ways. For freshwater metals criteria that are hardness-dependent, the 

dissolved metal criteria were calculated using a hardness of 100 mgn as CaC03 for illustrative purposes only. Saltwater and freshwater metals' criteria that are not 

hardness-dependent are calculated by multiplying the total recoverable criteria before rounding by the appropriate conversion factors. The final dissolved metals' 

criteria In the table are rounded to two significant figures. lnfonnation regarding the calculation of hardness dependent conversion factors are included in the 

footnotes. 

6. Maximum Contaminant Levels 

The compilation Includes foolnotes for pollutants with Maximum Contaminant Levels (MCLs} more stringent than the recommended water quality criteria In the 

compilation. MCLs for these pollutants are not Included In the compilation. but can be found in the appropriate drinking water regulations (40 CFR 141.11-16 and 

141.60-63), or can be accessed through the Safe Drinking Water Hodine (800-426-4791} or~-

7. Organoleptic Effects 

The compilation contains 304(a) criteria for pollutants with toxicity-based criteria as well as non-toxicity based criteria. Tho basis for the non-toxicity based criteria are 

organoleptic effects (e.g .. taste and odor) which would make water and edible aquatic life unpalatable but not loxic to humans. The table includes criteria for 

organoleptic effects for 23 pollutants. Pollutants with organoleptic effect criteria more stringent than the criteria based on toxicity (e.g. , included In both the priority and 

non-priority pollutant tables) are footnoted as such. 

8. Gold Book 

The "Gold Book" is Quality Criteria for Water: 1966. EPA 440/5-86-001. 

9. Correction of Chemical Abstract Services Number 

The Chemical Abstract Services number (CAS) for 81s(2-Chlorlsoprpyl) Ether, has been revised In IRIS and In the table. The correct CAS number for this cihemlcal is 

108-60-1. The previous CAS number for this pollutant was 39638-32-9. 

10. Contaminants with Blanks 

EPA has not calculated criteria for contaminants with blanks. However, pennit authorities should address these contaminants in NPDES permit actions using the 

States' existing narrative criteria for toxics. 

11. Specific Chemical Calculations 

Selenium-Aquatic Life 

This compilation contains aquatic life criteria for selenium that are the same as those published In the propose-d CTR. In the CTR, EPA proposed an acute criterion for 

selenium based on the criterion proposed for selenium in the Water Quality Guidance for the Great Lakes Sys1em (61 FR 58444). The GLI and CTR proposals take 

Into account data showing that selenium's two prevalent oxidation states in water, selenite and selenate, present differing potentials for aquatic toxicity, as well as new 

data Indicating that various fonns of selenium are additive. The new approach produces a different selenium acute criterion concentration, or CMC. depending upon 

the relative proportions of selenite, selenate, and other fonns of selenium that are present. 

EPA is currently undertaking a reassessment of selenium, and expects the 304(a) criteria for selenium will be <revised based on the final reassessment (63 FR 26186). 

However, until such time as revised water quality criteria for selenium are published by the Agency, the recommended water quality criteria in this compilation are 

EPA's current 304(a) criteria. 

Appendix A-Conversion Factors for Dissolved Metals 

Metal Conversion Factor 

freshwater CMC freshwater CCC saltwater CMC saltwater CCC' 

Arsenic 1.000 1.000 1.000 1.000 
J .. 

Cadmium 1.136672-((ln hardness)(0.041838)J 1 .101672-[(ln hardness)(0.041838)) 0.994 0.994 

Chromium Ill 0.316 0.860 

Chromium VI 0.982 0.962 ' 0.993 0.993 

Ce>pper 0.960 0.960 : 0 .83 0.83 

Lead 1.46203-!(ln hardness)(O. 145712)] 1.46203-[(ln hardness)(0.145712)J 0.951 0.951 

Mercury 0.85 0.85 0.85 0.85 

• Nickel 0.998 0.997 0.990 0.990 

Selenium 0.998 0 .998 
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Metal Conversion Factor 

freshwater CMC 

0.85 

freshwater CCC saltwater CMC 

0.85 

saltwater CCC' 

Silver 

Zinc 0.978 0.986 0.946 0.946 

Appendix B- Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent 

Chemical m., b"' me be Freshwater Conversion Factors (CF) 

CMC 

Cadmium 1.0166 -3.924 0.7409 -4.719 1.136672-[(/nhardness)(0.041836)) 

Chromium Ill 0.8190 3.7256 0.8190 0.6848 0.316 

Copper 0.9422 ·1.700 0.8545 -1.702 0.960 

Lead 1.273 ·1.460 1.273 -4.705 1.46203· [(/nhardness)(0.145712)] 

Nickel 0.8460 2.255 0.8460 0 .0584 0.998 

Silver 1.72 -6.59 0.85 

Zinc 0.8473 0.884 0.8473 0.884 0.978 

Hardness-dependant metals' criteria may be calculated from the following: 

CMC (dissolved) ~ exp(m• [/n(hardness)]+ bA) (CF) 

CCC (dissolved) = exp{mc [/n(hardness)]+ be} (CF) 

The Gold Book 

Qual ltv Criteria fO( Water 1986 IPQFl (411 pp .. ~ G MB) May 1986 

The Red Book 

Quality Criteria for Water 1976 (PDFl (534 pp., s 2 MB) July 1976 

Chemical Specific Criteria Documents from the 1980s 

l ast L.lpdaled on 1Nednesday. Oecernblii! 03, 2014 

CCC 

1.101672-[(/nhardness)(0.041838)] 

0.860 

0.960 

1.46203·[(/nhardnoss)(0.145712)] 

0.997 

0.986 

http://water.epa.gov/scitech/swguidance/standards/criterialcurrentlindex.cfm 3/24/2015 


